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PREFACE 


•  One  of  the  most  characteristic  featui’es  of  agricnlttire  in  the  ! 
Chinese  People *.s  Republic  is  its  diversity,  which  is  .  conditioned  to  a  ^ 
large  degree  by  the  natural  extremes  of  this' country.  .  Within. the  huge  .  ; ' 
teri'itory  of  China  there  exists  a  range  of  geographical  zones  with  .  ■ „ 
varying  climate,  soil  end  vegetation.  Kor  is  there'.any  great  uniform-  ■ 
ity. in  the  natural  conditions  ifithin  each  zone,  particularly  if  one  ...T  ’. 
compares  1:he  humid  eastern  areas  where  the  climate  is  of  the  monsoon  . 
type  with  the  dry  western  territory,  with  its  sharply  defined .  arid  ; 

climate,  or  with  the  areas  ad.ong  the  coast^  lowlands  or  the  intercon-  . 
tinental.  hi^rslands.  .  v,  ,  ,  ^ 

These  contrasts  are  clearly  distinguishable  on  a  soil  chart.  .  . .  .; 
The  highly  complex  mosaic  of  such  a  chart  reflects  great  diversity 'in  -. 
the  soil  conditions  of  this  ,  country  , . ;  Almost  every  type  of  soil  exist¬ 
ing  in  Europe  or  Asia,  with  the  exception  of  certain  types  of  soil  !  ,  .  "  -  .  , 
limited  to  northern  regions,  ,  are  to  be  found  on  Chinese  territory..  A 
map  of  vegetation  would  show  the  wide  variety  of  vegetational  condi¬ 
tions  as  well,  ranging  from  the  frozen  Teresken  mountainous  deserts  to  >• 
the  perpetual  green  of  the.  tropical  forests.;  . ^ 

.; -The  different  areas  of  China  are  also  distinguished  by  their, 
levels  of  economic  development,  by  their  national  characteristics, 
the  traditional  forms  of  productive  activity  of  the  population,  and  ; 
their  partictilar  social  usages.  -It  is  therefore  natural  that  .this  . '  7 
country  shoul-d  be  noted  for  the  complexity- of  the  geography  of  ’ its  ■  . 

agriculture  end  for  the  great  regional  differences  in  specialization,  . 
in  composition  of  branches  of  agriculture,  in  the  crop*  set-up,  in  , 
technical  agronoKy  and  in  methods  of  pi'oduction.  '  ,i  ,,  ,  ,  ^  7.,  ,  V.^ 

published  in  this  boolslet  are  devoted  to  the  - 
natural,  conditions  and  geograplaical  characteristics  of  agriculture  in  •  , 
several  large  regions,  typical  of  the  basic  geographical  .zones  of-  X' 
China:  •  .the  Sinkiang-Uighur  Autonomous  Region,  Eorth-Eastern  China  s 

(the  provinces  of  Heilungkiang,  Kilin,  Liaoning,  Sungkiang),  the.  -.i,.;; 

provinces  of  Szechwan  and  Shant\mg  and,  finally,  the  Southern  Coastal.  , ; 
region  (the  provinces  of  Kwangtung  and  Kwangoi.)  .,  .7L7,, 

;'.r:  Ths  Sinlciang-Ul^Tor  Autonomous  Region  is  a  large  agricultural  7 
region,  and  includes  various  natirral  zones:  arid  steppes,  semi-desert  , 
and  desert  with  a  continental  and  temperate  (in  the  South)  climate.  ^7-,.-.. 
The  main  feature  of  the  agricultural  geography  .of  this  region  is.  the ,7 
combination  of  nomadic  and  semi- nomadic  livestock- raising  which  ex- 
ploits  the  extensive  pastux-eland  of  the.  steppes  and  semi-desert  and  '77 
oasis-type  agricTjlture,  which  is  concentrated,  for  the  most  part,'  in  .  . '7,' 

the  foot-hills  where  the  rivers  issue  out  onto  the  plains  and  where" . .7 

_  ■  -  -  ■  '  '  . .  ,  .  .  ...  ^ .  1 .  . 
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cultural  region  S  forest ^^aud^st  a  typical  exaiple  of  the  aerj 

■  temperate,  Sonsoon  t™  StSf  ttc  cll«te  Is  o?  Te 

have  encouraged  a  tok 

some  degree  in  the  »untelnous  Beotion-*of°S<™'''  °?  the  plains'  and  to 
Of  a  goodly  enount  of  arable  lanfl  ha-  region.  The  existence  - 

tne  ability  of -  production  ’‘^asis  for  increasing 

most  important  regions  for  the  e-ceort  ^- 

«^limatic  coiiditioas  o?  thj  s  'technical . 

little  snow  -  have  conditioned  Vj.'  cold  winters  with '-'t  ■:> 

crops  (rteat;  Icaoliang,  ch'u-iiil_s'ae°Md'^OT)?*^°^'^^?''*^™ 

the  cu'b-tropIoS”fflon2o?S™  Sa*  oP  the  agriculture  of: 

oS?^s®Sops"!"“  ^  .:; 

■  ^ncs  is,  occupied  hy^  'ioi^o?  ^Sef  ‘ 

totions  and  CErlculture^f  whloh^I  S  ?i  Holl  and  climatic  don-  '■  :: 
geographers  assign  this  tone  to  tS  type.  Chinese  1 

the  latitude  of  the  subi tropics  but  ^  ^  monsoon  area  on 

tively  cold  winter  and  generSv  characterized  by  its  compara-  ' ' 

co-dl-"^"^  f  v4etatiS^^  This 

corrdioions  for  cultivating- moisture  i^tr?  suitable  -  -■' 

-ropical  crops.  The  main^crops  cultiSI+  f  Perenniad.  sub-  -  ■ 

^  IS  Satlrely^  ' 

particularly  great  inasmuch  as'^ite^  Republic  ds■'--^ 

as  uell  as^valuahle  -md;.; 

Of  agriculSS^ii\hL?JeSrhSn?t''''''?'^'^  development  " 

^d  the  more  general  tasks  involved^in  °  both  the  regional- ' 

China  which  face  the  Chinese  pSSf  Jn  development  of  - 

social  and  technical  reforS  in  ?h?  St  ^  to  institute  ?-:  IT 

-mong  the  most  pressing  prohlems  in  the  cconon^r  of  the  country;-'-^'  j;) 
present-day  China  is  the  task  o?  incSLfnl  agriculture  in  - 

«d  ^^and'"' 

Diately  0.25  hectares  ijer  Derqn^^  mi  per  population  (aniDroxI 

“  -  -”S";;^.k;;.s-ss  ::  s.42s 
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•where  natural  conditions  are  most  advantageous  -  on  the  plains  to  the 
east  of  the  provisory  line  Chi-chi- ha-et  to  Lan-chou  to  Ch'eng-tu  to 
K’un-ming  where  the,  climate  is  varm  and  moist  and  the  soil  fertile. 

This  area  represents  less  than  2/5  of  the  total  territory  of  the  coun¬ 
try^  and  more  than  9/XO  of  the  pop'ulation  and  the  cultivated  lands  of 
China  are  concentrated  here.  .  ^ 

The  cultivated  land  of  Chin  i  is  intensively  exploited.  This  is 
accoraplished  hy  means  of  a  meliorative  measure,  elaborate  soil  fertili¬ 
zation  and  preparation,  extensive,  use  of  artificial  irrigation  and  also 
by  repeatedly  using  the  land  in  the  course  of  the  year.  These  and 
other  methods  are  used  in  their  efforts  to  attain  a  high  degree  Of  pro¬ 
ductivity  on  Chinese  fields.  In  spite  of  this,  the  level  of  agricul¬ 
tural  productivity  has  not  provided  the  country  with  the  necessary 
quantity  of  products.  Since  the  establishment  of  the  CPR,  besides 
measures  being  taken  to’  increase- the  productive  output  of  areas  under 
cultivation,  efforts  have  been  directed  at  increasing  the  area  under 
cultivation  by  assimilating  virgin  lands.  During  foiu*  years  of .  the 
first  five-year  plan  (1953- 195^)^  ^*2  million  hectares  of, virgin  land 
were  assimilated.  The  total  amount  of  virgin  land  to  be  assimilated 
during  the  three  five-year  plans  (1953  to  196?)  has  been  set  at  more 
than  30  million  hectares.  .  Assimilation  of  virgin  lands  represents  a 
number  of  difficulties  in  China;  these  difficulties  are  conditioned  by 
the  diversity  of  cond;it.ions  in  the  various  regions  of  the  countrj’-.  As 
a  whole  China  is  characterized  by  its  relatively  small  area  of  land  : 
which  could  be  drawn  into  the  agricultural  econony  at  notable  cost. 
According  to  various  evaluations,  the  area  of  these  lands  is  from  30 
to  100  million  hectares  which  is  considerably  less  than  the  ai’ea  of 
the  already  cultivated  lands.  :  .  :  ,  ’  ’ 

,  The  largest  areas  of  virgin  lands  are  located  in  North-Eastern 
China  (in  Heiliingkiang  Province  and  in  Worth-Western  China  (in  the 
Sinkiang-Uighur  Autonomous  Region,  kanou  Province  and  in  the  Autonomous 
Region  of  Inner  Mongolia.)  In  Heilungkiang  Province,  virgin  land,  of 
which  there  ere  several  million  hectares,  consists  of  steppe-land  which 
has  never  been  cultivated,  along  the  banks  of  the  large  rivers.  The 
soil  is  very  fertile  but  is  in  need  of  amelioration  because  of  the  poor 
drainage  system.  As  far  as  the  climatic  conditions  of  this  region  are 
concerned,  they  would  allow  for  a  wide  range  of  agricultural  crops  of 
the  temperate  zone  type.  If  artificial  irrigation  were  lised,  it  would 
be  possible  to  grow  early- ripening  crops,  and  crops  which  require  more 
warmth,  such  as  rice.  As  compared  with  the  rest  of  China,  this  region 
is  the  best  suited  to  the  assimilation  of  virgin  3,ands  in  relation  to  . 
eixpenditures  on  meliorative  practices  and  irrigation;  this  is  due  in 
part  to  the  possibilities  of  using  lai'ge  scale  mechanization  in  this 
region.  V.’i  ■ 

.  The  conditions  for  assimilation  or  virgin  land,  in  the  nbxth- 
western  section  of  the  country,  are  much  more  complex,  particularly  in 
Sinkiang,  In  this  arid  region  the  lands  can  only  be .cultivated  ' 
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ffiesas  of  artificial  irrigation  which  requires  huge  expenditures  inasmich 
as  the  water  must  he  brought  in  from  distant  ;regions,  not  to  mention  the 
additional  large  expenditures  on  soil  improvement  which  would  be  neces¬ 
sitated  by  the  inevitable  occurrences  of  soil-saltening»  ‘ 

.  :  In  the  old  agricultural  regions^  to  which  the  provinces  of 
Shantung,  Szechwan,  Kwangtung,  and  Kwangoi  belong,  most  of  the  land, 
which  has  remained  uncultivated,  is  very  unfertile  or  very  salty  .(coaste 
lowlands).  In  order  to  assimilate  either  of  these  categories  into  the 
agricultural  economy,  various  amei-ioratiVe  operations  must  be  carried 
out.  Most  of  the  unexploited  arable  land  in  the  moist,  tropical  and  ■ 
sub- tropical  regions  has  a  clay  soil  (krasnozem)  \7hlch  is’  exti’emely  poor 
in  mineral  m\trients  and  humus.  This  soil  is  very  difficult  to  work 
and  disparages  the  growth  of  plants  of  the  root- type.  '  Moreover,  these 
soils  are  very  acid  and  many  crops  cannot  be  groini  in  them  if  they  are 
left  in  their  natural  state.  In  order  to -assimilate  this  type  of  virgin 
land,  special  soil  improvement  operations  would  have  to  be  carried  out. 

The  massive  coastal  lowlands  with  their  salty  soils  could  only 
be  assimilated  by  protecting  them- from  seawater  by  means  of  special 
dikes  so  that  a  natural  desalting  process  could  take  place.  These  Isinds 
would  then  become  fertile  fields  where  rice,  cotton,  wheat  and  other 
crops  coiold  be  grown. 

Thus  all  of  the  main  masses  of  virgin  land  in  China,  with  the 
exception  of  the  lands  of  North-Eastern  China,  have  substantial  agro- 
nomi.cal  Inadequacies  in  their  natural  state  which  could  not  be  over¬ 
come  without  fairly  complex  and  expensive  ameliorate  operations. 

In  I95S  there  were  many  important  changes  in  the  development  of  : 
Chinese  agriculture.  The  country’s  agriculture  achieved  unprecedented 
heights  as’  a  result  of  the  huge  political  and  organizational  work  con¬ 
ducted  by  the  Chinese  Communist  Party  to  awaken  the  creative  initiative 
of  the  great  masses  of  the  Chinese  people.  ’  '  ’  . ‘  ’  ■  ' 

According  to  a  report  of  the  State  Statistical  Administration  of 
-the  CPP  on  26  August  1959^  the  gross  output  of  grain  ini  195^  was  250 
million  tons  which  is  35^"  more  than  in  1957 J  the  gross  output  of  cotton 
-  2.;!  million  tons  or  2Qfo  more  than  in  1957*  The  gro-vrth  of  production 
of  soybeans  -  kfo,  peanuts  -  9^;  tobacco  -  48^,  .  jute  and  cenafe  - 

3^.  The  eighth  plenum  of  the  Central  Committee  of  the  Communist  Peo¬ 
ple’s  Party,  which  was  held  in  August  1959^  laid  down  a  program  for 
raising,  the  agricvilture  of  the  country  .  ("Pravda"  28  August  1959).  i- 

These  outstanding  accomplishments  in  agriculture  are  connected 
with  the  implementation,  on  a  large  scale,  of  eight  important  agro- 
technical  regimes  which  axe  based  on  an  estimation  and  a  generalization 
of  the  national  experience  in  obtaining  good  harvests.  The  first  of  :  : 
these  is  the  extensive  irrigational  construction  which  has  been  executed 
in  recent  years.  Thanks  to  this  construction  work,  the  irrigated  area 
of  China  quadrupled  during  the  ten-year  period  and  reached  67  million 
hectares  in  195 ^  which  amounts  to  approximately  one- third  of  the  total 


area  imder  irrigation  in  the  world.  Thus  Oiinese  agricultxire  suffers 
less  and  less  from  drought  which  used  to  cause  serioxis  damage  to  the.  ,  . 
harvests  in  almost  all  sections  of  the  country. 

A  second  important  measui'e  which  has  been  taken  to  improve  the 
harvest  yield  has  been  e^ctensive  utilization  of  fertilizers.  In  China, 
where  available  plough-land  is  worked  over  an  extended  period  of  time 
and  very  inten^d^vely,  field  ferti'’,tzation  has  always  been  of  great 
importance  andt^-:at  the  present  time,,  it  is  a  basic  prerequisite  for 
obtaining  good  harvests.  In  1958  fertilization  increased  consideraM.y . 
In  the  absence  of  sufficient  manufactured  mineral  fertilizers,  various 
types  of  local  fertilizer's  are  widely  used  as  are  also  bacterial  and 
chemical  fertilizers  which  are  produced  locally.  A  great  proportion 
of  these  are  eatth  fertilizers,  ■  ■ 

The  third  measure  taken  to  improve  the  harvest  yield  is  the  re¬ 
working  and  Inprovement  of  soils.  Starting  in  1957^  steps  were  taken 
to  increase  the  depth  of  the  plou^- land.  In  the  past  the  fields  were 
ploughed  two  and  three  times  deeper.  ■  ::  ,  h 

.  In.  connection  with  this  the  crops  have  been  sowed  more  densely. 
Better  seeds  are  in  use,*  the  plants  are  protected  from  damage  and  .  ■ 

disease;  agricultural  equipment  has  improved  and  plant  care. as  well. 

The  implementation  of  these  measures  is  considered  a  necessary  prereq¬ 
uisite  to  winning  the  battle  for  continued  agricultural  impro^^'ement . 

In  connection  with  the  practical  problems  of  developing  Chinese 
agricixLture,  geographical  conditions  are  being  studied  and  agricultural 
production  is  being  regionalized.  This  work  has  not  yet  been  completed- 
The  articles  in  this  booldLet  are  concerned  with  the  geographical  and 
economic  aspects  of  agricult\aral  production  in  various  typical  regions 
end  may  help  the  Soviet  reader  to  form  a  more . accurate  picture  of  the 
regional  featxires  of  the  agricultxural  geography  of  China  and  of  the 
enormous  tasks  which  lie  before  China  in  the  reorganization  of  this 
important  branch  of  its  economy,  ‘...f:;  .1:,; 


I.  ^Description  of  the  Natural  Conditions  of  North-Eastern  China 
in  Eelation  to  the  Development  of  Agriculture  and  Forestry  .  . ' 

'  '  “by  N..lv'.  Kazakova 

North-eastern  China  has' its  own  special  natural  and  economic  "r 
conations  which  are  to  a  large  extent .  conditioned  by  its  geographical  : 
position.  ^.This  article  is  concerned  with  the  section  of  the  Chinese  , 
People  s  Republic  which  is  located  between  the  state  boundaries  of  the 
USSR  and  the  Mongolian  People's  Repu'blic  and  the  administrative  boundary 
oj.  the  province  of  Hopeh  and  the  south-western  side  of  the  Great  Khingar 
As  compared  with  other  sections  of  the  country,  it  extends  very  far  to  ‘ 
the  north  and  IS  a  transitional  region  between  the  cold  ejroanses  of 
Siberia  and  the  sub- tropical  regions  of  Central  China.  :  /  ^ 

T  .  l^ortb- eastern 'China  is  one  of  the  coldest  regions  of  the  country . 
In  winter  the  prevailing ^winds  are  from  the  north  and  the  north-west^ 
tney  are  cold  and  dry  and  singular  in  constancy  and  strength.  They  are 
accompanied  by  a  long, ^ cold  winter  with  little  snowj :  the  small  snow 
cover  allows  for  deep  ground  freezing,  which,  in  turn,  leads  to  the  for- 
.rnation  of  a  layer  of  seasonal  eternal  frost.  Only  in  the  very  southern-, 
most  parts  of  this  region  is  the  winter  any  warmer,  v  • 

^  In  the  summer  the  prevailing  winds  are  from  a  southernly  and 
south- eastemly  direction;  these  winds  come  from  the  sea  and  are  warm  - 
^d  moist;  not  infrequently  they  give  rise  to  cyclones.  The  summer  here 
IS  therelore  very  humid  but  not  hot.  The  maxjjnum  rainfa3.1  occurs  during 
j.his  season.  The  amount  of  precipitation  fluctuates  from  one  year  to  <- 
ohe  next,  depending  upon  cyclonic  disturbances .  .  c  ~ 

The  amount  of  precipitation  conditions  to  a  large  extent  the  ,■ 
river  regime  of  tMs  territory  which  is  outstanding  for  both  the  sea-  v  ; 

annual  irregularity  of  the  current;  this  irregularity,  is  char- ' 

rivers  of  eastern  Asia  in  general  and  particularly  of 
North-eastern  China. 


^  The  irregular  distribution  of  precipitation  over  the  year  gives 
rise  to  sharp  seasonal  changes  in  the  water  levels.  The  lowest  water 

winter  when  the  amount  of  precipitation  is  at  its  lowest 
and  the  water  levels  are  highest,  in  a  strict  sense,  in  mid- summer,  when 
precipitation  is  maximal.  The  water  levels  are  stiU.  higher  in  summer 
because  there  is  a  greater  amount  of  sub-soil  water  during  this  season 
when  the  eternal  frost  begins  to  melt  and  the  ground  has  a  low  degree  of 
water  absorbency.  All  of  this  results  in  overflowing  of  the  river  beds 
and  serious  flooding.  The  irregularity  of  precipitation  from  year  to 
year  resists  in  continual  fluctuation  in  the  water  levels;  in  years  when 
the  precipitation  is  great,  the  maximum  waterlevel  is  ten  times  greater 
than  in  average  or  dry  years.  This  gives  rise  to  an  endless  succession 
of  d^  years  and  years  when  the  rainfall  is  so  great  that  damaging 
floods  are  not  infrequent. 


A  relief  map  of  IJorth- eastern  China  shows  a  succession  oi  mom- 
tains  and  plains.  Hie  main  orographical  systems  here  are 
Marcchurian  mountains  in  the  east,  the  mountains  oi  the  small  ^ngan 
in  the  north,  the  Great -Khingan  range  in  the  west,  the  hit^  ^ 

plains  in  the  far  west  and  the  strip  of  low  plains  of  Manchuria,  S  -  ^ 
Shiang  and  Horth  Khanka  in  the  central  and  north-eastern  sect xons^of  ■  ,  . 

this  region.  The  mountains  are  not  very  high;  as  a  rule  they  do  not  ^ 
SJe4  1OT.1500  meters  *eve  sea  iavel,'  slthough  some  of  the  peaks  nse 
to  2500”c;700  meters  and  higher.  The  plains  of  north-eastern  China  ..  .. 
generaliy  lie  among  the  mountains  at  varying  heights  Above  sea  level 
(from  o'to  800m.)  They  are ,  distinctive  bo^^^^^  size  and  forma- 

The  irregular  relief  of  this  region,  with  its  great  differences 
in  relative  heights  and  places  where  the  transition  from  the  momtains  ^ 
to  the  plains  is  veiy  sharp/  contributes  to  the.  swift  curren.  of  the  .  .. 

rivers  and  flooding  of  the  plains.  .  „  ,  .  —  ’t, /  : 

The  type  of  soil  and  vegetation  in  North-eastern  China  is 
directly  dependent  on  the  particuD-ar  features  of  climate,  hydrolo^^ 
and  relief  of  this  region.  '  The  presence  of  seasonal  etem^  frost  ^ 

directly  affects  the  processes  of  soil  formation  and  conditions  tne 
wide  distribution  of  meadow-land.  /The  numerous  swampy  areas  which 
occur  at  every  altitude  and  type  6f  relief . in  this  region  are  also 

attributable  to  the  eternal  frost.;  .  ■  ^  ' 

The  great  breadth  of  north-eastern  China  from  north  to  south 
and  from  east  to  west  and  the  diversity  of  the  landscape  of  th^  ' 

region  lead  to  great  differences  among  its_  various  sections,  ^Themer..i- 
ional  orientation  of  the  mountains  chains,  which  are  natural  barriers^ 
to  moist  sea  winds  from  the  east,  is  an  important  determining  factor  in 
the  various  types  of  landscapes  to  be  found  here .  Studies  have  shown  ^ 
that  the  chief  natural  barrier  against  winds  from  the  east  is  the  Great  , 
Khingan  chain.  There  is  a  great  perceptible  difference  between  the  dry  - 
west,  the  considerably  more  humid' east,  the  cold  north  and  the  warm 
south  and  also  between  the  mountainous  landscapes  and  the  plain^ 

According  to  its  various  types  of  natural  conditions.  North- 
eastern  China  may  be  divided  into'  the  following  categories^  1/  t  e  . 

Manchurian  plain  with  its  meadow- steppe  and  cultivated,  l^ascape,^^  ;  ^ 
2)  the  San-chiang  plain  with  its  meadow- swamp  lowlands,  3)  the  northern 
lOianlta  plain  with  its  forest- steppe  lowlands,  h)  the  Priamur^plain  wi.h 
its  cultivated  and  meadow-swamp  landscape,  5)  the  semi- deseri- steppe 
plains  and  foothills  of  the  Barga,  6)  the.;  densely  forested  and  sorest- 
steppe  medium- high  mountains  and  foothills  of  the  Great  Kiiing^,  7;  the 
densely  forested  foothills  of  the  Snail  Khingan,  8)  the  forested^  , 

ph  mountains  of  Eastern  Manchuria.  (See  Figure  1).  • 

Each  of  these  natural  regions  has  its  own  economic  Importance. 

The  plains  are  the  most  important  agricultural  areas;  the  mounta,ins  ;  are 
the  main  timber  areas.'  ■  y..- ^  ■  '  . . 
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Hie  Aost  important  areas  from  an  economic' standpoint  are  the'  " 
lowland  plains  to.  the  east  of  the  Great  Khingan.  To  this  group  "belong  / 
the  Manchurian,  San’tszyan/ North  Khanka,  end  Priamir. plains.  ~  . 

;  .  The  high  Barga  plains,  which,  lie  west  of  the  Great  Khingan,  are  '  ;  ■ 
not  as  well -suited  to  agriculture  but  they  are  of.  great  importance  to'  ; 
the  animal- raising  bi-anch  of  the  econony.  . i  i-'i  i  Vi  , 

.’  r  I' The  'Manchurian 'piain  ''^^  '  "‘.'''  t:*’. 

,ilThe  Manchurian  plain' is' t^^  largest'pledh  in  North- east^^^^ 
and  is  located  at  the  center  of  a  large  inter- mountain  stretch  which  "t" 
abounds  in  large  deposits  of  gritty  sandstone,  clay  and  loess.  ■  ,,1' 

i^ical  of  this  plain  are  its  low  altitudes  (not  eicceeding  150-'  ' ' 
200  meters)  and  the  evenness  of  its  surface.  The  actual  relief  of  this 
plain  is  a  combination  of  low-lying,  flat,  semi-oval  sections  with  '  ,."’."1., 

higher  plateaus  and  hilly  places  which  is,  needless  to  say,  very  con-  ' 
ducive  to  the  development  of  agriculture.  The  flatness  of  this  plain  ' 
makes  it  particularly  easy  to  use  agricultural  machines  to. work  the  soil, 
Characteristic  of  the  climate  of  the  Manchurian  plain,  like  most  '  ’ 
of  the  other  regions  of  North-eastern  China,  is  its  dry,  clear,  windy 
and  cold  winter,  which  lasts,  in  most  of  this  region,  from  November  ,  , 
through  March;  and  a  warm,  humid  summer . ,  ‘ 

The  fluctuations  in  summer  temperature  on’ various  parts  of.  the  ‘  y 
plain  are  small;  the  mean  temperature  in  July  in  the  north  is  around  .  ;  : 

'12-23°,  in  the  south,  it  is  2Jf-25°  C.  .Rising  summer  temperatirres  occur 
here  in  a  oasically  north  to  east  and  south  to  west  direction.  (.Figure 
2)  Temperature  differences  in  winter,  on  the  contrary,  are  very  sharpj  ' 
the  mean  temperature  in  Januaiy  in  the  north  is' around  -23,  -24°,  in  .I 

the  south  it  is  only  -8,  -10°;  temperature  rises  occur  during  this  sea- . 

son  in  a  north-south  direction  (Figure  3).  r  .V  .•  ■ 

There  is  a  great  fluctuation  in  absolute  temperatures  from  year 
•to  year  both  in  the'  summer  and  in  the  winter.  For  example,  there  are  .1 
years  when  in  July  the  temperature  does  not  go  above  8°  pr  rise  to  4o°  ' 

and  .higher;  in  January  the  temperature  can  rise  above  0  and  fall  as  ' 
low  as  -44°.  In  other  words,  if  the  amplitudes  of  the  mean  ten^erature 
for  winter  and  summer  ai-e  10-12°  in  this  region,  , the  amplitudes  for  the  .  . 
absolute  temperatures  can  be  as  high  as  30-50°,  which  is  of  great  im- 
portance  from  an  agricultural  s-fcandpoint.  .  ^  .  . 

In  ^ount  of  precipitation  the  Manchurian 'plain  belongs  to  the  '  :';- 
temperature  zone.\  The  amount  of  precipitation  varies  over  the  territoiy  ' 
of  tM.s  plain;  it  increases  from  north-west  to  south- south- east.  .  In 
the  north-western  section  of  the  plain,  the  annual  amount  of  precipita-  , 
tion  is  400-500  MM,  while  in  the  south  and  south-east  it  is  60O-7OO  MM.  " 
Maximum  precipitation  occurs  in  July  when  120-l40.mm  fall  in  the  north¬ 
western  section  of  the  plain;  in  tne  south  and  south-east  I6O-I8O  mm 
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(Figixre  ii-);  the  lowest  precipitation  occurs  in  January.’  In  suMner  the 
precipitation  usually, occurs  in  the  form  of  heavy  rainfalls,  in  the 
winter  it  is  usually  snovr  althou^r  the  show  cover  here  is  very  sliglit. 

The  snow  cover  lasts  from  120  to  l40  days  in  the  north  of  this  plain,  ^ 
in  the  far  south,  it  lasts  around  20  days..  In  the  northern  section, 
eternal  frost  to  a  depth  of  2-3  meters  is  formed.  -  ,  ‘  ; 

Spring  and  autumn  in  this  region/  as  in  most  of'ihe  territo:^’^  of ' 
Noii;h- eastern  China, -  are  very  short'.  In  most  of  the  Manchurian  plain,  ' 
spring  hegins  in  April  and  terminates  at  the  end  of  May;  the  spring  is 
dry  and  quite  win(^  and  there  are  frequent  dust  storms .  Autumn' begins 
in  September;  during  the  day  the  temperature  is  still  relatively  high  . , 
but  at  night  it  often  drops  below  zero,  especially  in  November.  . 

,.The  period  of  vegetation  on  the  Manchurian  plain  is  relatively 
shorb  in  the  north  -  aroxmd  l4o  days,  and  in  the  south  -  I50-I80  days. 

)  *  This  is  sufficient  for  the  development  of  agricultural  y 
crops  but,  as  a  rule,  allows  for  only  one  harvest  per  year. 

Agriculture  here  is  further  benefited  by  the  fact  that  most  of  ,  : 
the  annual  precipitation  falls  during  the  wa,rmest  months  of  the  period  ^ 
^®S®'t9tion;  thus  there  exists  a  co-occurrence  of  maximum- heat  and  ,  • 
moisture.  However  the  sharp  fluctuations  in  absolute  temperatures  and 
the  frequentcoccurrence  of  late  spring  and  early  autumn  (and  sometimes 
summer)  irosts  can  be  very  damaging  to  maty  agricultural  crops  and 
therefoi'e  only  the  crops  which  are  not  too  sensitive  to  temperature 
changes  can  be  grown  here.  Moreover,  the  small  amount  of  winter  pre~  V' 
cipitation  combined  with  the  light  snow  cover  and  in  some  places  actual, 
absence  of  snow  cover  tend  to  hinder  cultivation  of  winter  grains  and 
perennial  fodder  crops,  for  which  reason  only  spring  crops  and  primaril%' 
the  early- ripening  variety  are  grown  here.  '  ■ 

i-;  An  adequate  precipitation  in  the  spring,  when  the  plants  are  r..  ^ 
just  beginrung  to  grow  their  leaves,  detracts  from  the  grovrth  of  agri-  , 

cultural  crops  by  increasing  evaporation  from  the  soil  surface  which 
has  a  drying  effect.  Excessive  precipitation  during  the  second  half  “ 
of  the  summer  is  also  harmful  to  the  plants;  it.  damages  the  ripening  .. 
wheao  and  leads  to  crop  damage  through  fungus  diseases;  ;  it  also  mahes  ^  ^ 
it  more  difficult  to  harvest  grain  and  hay.  .  ,  f.  ^h; 

.'The  Sungari,  Monni,  Hu 'fan,  and  Liao  rivers  their  tributaries, 
flow  through  the  Manchurian  plain.  -They  are  not  evenly  distributed  and  ! 
certain  parts  of  the  plain  are  better  Irrigated  than  others.  The  best  . 
water  supply  is  in  the  north-east  and  the  north-west,  which  are  drained 
by  the  rivers  of  the  Sungari  basin;  the  south-eastern  section  is  also 
well  . irrigated  by  the  rivers  of  the.  Liao  basin.  In  the  central  and  ,  ■ 
lower  section-  of  the  plain  and  its  south-western  section,  there  is  al-  '.  .. 
most  a  total-  absence  of  active  water  .resources;  typical  of  these  sec-  , 
tions  are  small  salty  lakes,  svra:Tips  and  salt-marshes.  .  • 

The  valleys  of  these  rivers  are  wide  and  flat ;  .  they  are  frequently 
swampy  ^d  have  series  of  terraces.  The  rivers  flow  through  winding  .  . 

beds  which  are  narrow  as,  compared  with  their,  .vslleys;  the  banks  are  iJ.ow 
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snd  threaded  vith  deposits  of  marl;'  there'  are  irlany  tributaries,  in3.ets,  '' 
islands  and  shoa3.s.  The  descent  of  the  riverbeds  is  gradual  and  the 
current  is  - slow.  '  ,  '  ■  ■  r-.  ;  v-.,'--  ; 

Typical  of  the  rivers  of  this  plain  and  of  north-eastern  China  ■  ’ 
as  a  whole,  are  the  sharp  fluctuations  of  the  water  levels.  The  water  i-- 
reaches  the  high  mark  in  summer  (July  and  August)  during  the  rai^yi 
season;  some  years  the  summer  rains  are  so  abundant  that  large  stretches; 
of  the  plain  are  flooded.  ’  -  ;  ■  ' 

On  the  rivers  of  the  Sungari  basin,  there  is  also  substantial  ' 
flooding  in  the  spring:  in  early  spring  -  around  the  middle  of  April,  ;  " 
in  the  late  spring  -  in  May,  and  in  the  early  summer  -  in  June  (Bedarev, 
1934).  Early  spring  flooding  is  caused  by  blockages  of  floating  ice. 

The  high  water  level  in  May  is  caused  on  the  one  hand  by  melting  snow  ■  ■ 
in  the  Eastern  Manchurian  mountains  (where  the  Sungari  originates)  and 
on  the  otherhand  by  sub-soil  water  after  the  ground  has  thawed.  The  Jun.;' 
flooding  is  caused  by  water  from  the  Great  Khingan,  where  the  snow  melts 
later;  this  rise  is  usually  less  marked  than  the  one  in  May.  Spring  -  - 
flooding  on  the  Konni  occvirs  a  little  later  and  summer  flooding  earlier 
because  of  the  more  noxtherly  position  of  its  sources.- 

On  the  rivers  of  the  Liao  basin  spring  flooding  is  very  slight 
because  the  amomt  of  melted  snow  water  is  very  small  due  to  the  meager 
snow  covering  in  the  southern  part  of  North-eastern  China.  As  noted  - 
by  V.  A.  Anuchin  (1948)  the  water  regime  of  the  Liao  is  greatly  affected 
by  its  left  tributary,  the  Hun,  which  talces  its  so’orce  in  the  Eastern 
Manchurian  mountains.  In  these  mountains  the  amount  of  atmospheric  pre- 
Cj.pitation  is  much  greater  than  on  the  plain  which  results  in  a  much  ■ 
greater  rise  in  the  water  level  on  the  Hun  during  the  rains'-  season  than 
on  the  Liao.  The  amoxont  of  water  on  the  Liao  is  frequently  determined 
by  the  rise  and  fall  of  the  water  level  on  the  Hun;  "there  is  a  frequent'? 
occurrence  of  flooding  which  cannot  always  be  contained  by  the  dikes.;--- 
Thus  the  hydrological  system  of  the  Manchxirian  plain  has  a  dual  ■ 
effect  on  the  development  of  it's  agriculture.  On  the  one  hand,  the  '  ' ? 
plain  is  cross-sected  ly  a  large  number  of  rivers  which  guarantee  the 
fields  end  pasture-land  an  adequate  amount  of  moisture.  On  the  other- 
hand,  the' inconstancy  of  the  water  regfjne  leads  to  frequent  ‘overflow, 
and  not  infrequent  serious  floods.  During  the  ro.iny  season,  when  the  ?;;> 
rivers  overflow  their  banks  and  ofteia  change  the  direction  of  the  cur- 
rent,  the  land  along' the  river  banks  becomes  inundated  and  even,  the  '■  -  >■ 

lower  terraces  are  flooded;  swampy  areas  turn  into' lakes.  This  is  par-’’ 
ticularly  true  of  the  area  between  the  Nonni  and  the  Sungariw  ;  For  this  ^ 
reason,  the  lower  sections  of  the  plain  cannot  be  exploited  for  agri-  '  - 
ciiltural  purposes.  There  are  years,  as  already  indicated,  when  the  ./'i 
flooding  is  so  serious  that  the  water  seeps  into  the  higher  agricultural: 
sections  of  the  plain  causing  crop  damage  and  destruction  to  settlements 
and  roads.  This  sometimes  seriously  damages  the  econony  Of  this  region. 
In  the  past  the  local  population  has  fought  these  floods  by  building 
eaarbhen  dikes.  Since  the  establishment  of  the  People's  Republic,  when 
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it  became  possible  to  carry  out  operations  on  an  incomparably  larger 
scale,  the  regulation  of- the  river  regime:  ^as  been: in  planning  and  a 
series  of  hydro- technical  organizations  have  been  established;  ^en 
these  meastires  are  put  into  effect,  the  threat  of  damaging  floods  will 
be  diminished  and '  it  will:.be  possible  to  assimilate  additional  large 
stretches  of  the  plain.  - .r,,-  • 

The  predominant  vegetation  of  the  Manchurian  plain  is  of  the  ; ' 
meadow-r- steppe  variety .  The  virgin  sections  of  the  northexn  part  of  the 
plain  are  covered- with ’meadow- steppe  herbaceous-grassy  vegetation  of 

i^ffefent  types  with  a -predominance  of  feather  grass  and  vostrets. 

Large  areas  a,re  covered  with  :salt-marshes,  especially  along~tEe"banlcs 
of  the  many  soda  lakes.  In  :the  eastern  part  of  the  plain  the  steppe- 
type  vegetation  Is  accompanied  by  arboreal  growth  in  the  form  of  ; 
Proves  and  individual  trees.  In  the  southern  part  of  the  plain,  the  • 
landscape,  is  cultivated.'.-  l.-In.  the  south-west  there  are  many  deposits  of 
sandstone  and  salt-marshes .  •  :  -  ^ 

Along  the  valleys  of  the  rivers  and  the  ravines  there  are  small 
groves,  primarily  yyaz  groves  with  an  admixture  of  asp;  oak  and  wild 
*,  land  along  the  rivers  is -mostly  meadow,  inplaces  soggy,:, 
hilloc^  S!-ramps  and  sandstone  •  dunes .  They  are  particularly  apparent 
along  the  S-ungari  which' is  very,  wide  in  places.  -  ‘ 

According  to  recent  information  from  soil  studies  made  in  the 
nortnern  part  of  the  Manchurian  plain,  there  are  various  types  of  -  - 

(Spig  Ta’chuan  and  others,  1958;  Kovda,  Bel-dcer  and  others, . 
everal  of  the  investigators  call  these  soils  meadow- chernozem 
soils  (Gerasimov  and  Ma  Yun’chi,  I958)  or  degenerated  chernozem  and 
cxiemozem^ type  soils  of  the  plains  (Gordeev,  1954).  .  :  .  ,  r 

.  ^The  root  system. of  the  rich  grassy  vegetation  of  the  plain  trans- 
roTOsPhe  alluvial  marl  deposits  and  enriches  the  humus.  .  As  a  result 
of  this  the  soil  has  a  good  crumbly  substance  and  a  high  humus  content. 

of  the  layer  of  seasonal  eternal  frost,  which  lies  at  a 
depth  of  from  I.5  to  2  m.,  conditions  the  permanent  water  content  of 
these  soils.  The  eternal  frost  melts  annually  before  the  middle  of 
c^y  and  August  which  creates  free,  capillary  water  during  the  period 
of  vegetation.  This  water  rises  to  the.  surface  and  nourishes  the 
meadow  .vegetation.’ .  -  .-1',,..  -•  /  .  ^ . ' '  ' 

•;»  4.-  various  parts  of  the  plain  are  not 

Identical.  On  the  higher  sections  of  the  plain,  including  the  river 
terraces,  the  soils  are  dark- colored;  on  the  lower  terraces,  they  are 
average  (the  humus: range  is  from  30-40  cm)  and  on  the  high  terraces, 
they  , are  good  and  even  superior  (the  humus  range  is  more  than  4o. cm).  ' 

In  the  lovT'er  sections,  which  are  watered  by  the  rains  and' floods,  tlie  .■ 
soils  are  less  good,  and  dark- colored  (the  humus  range  is  less  than  20 
very  lowest  sections  where  meadow- type  soils  are  combined 
witn  svamjy  areas^  the  soils  are  of  the  clay-meacio'w  type  ,  j/v  ■  r  -  , 


These  meadow  soils  are  highly  fertile.  They  have  been  cultivated 
since  olden  times  and  because  of  the  eternal  frost  regime  of  subsoil 
waters,  good  harvests  can  be  obtedned  on  these  solid  even  in  dry  years. 

As  V.  A.  Kovda  (Kovda,  Bekker  and  others,  1958)  points  out,  there  have  ' 
oeen  instances  when,  even  without  using  fertilization,  as  much  as 
centers  per  hectare  of  wheat  have  been  harvested  on  these  soils. 

According  to  data  established  by  the  members  of  the  Heilungkiang 
expedition,  meadow  soils  are  included  in  the  virgin  land  reserve,  which 
is  subject  to  gradual  assimilation.  In  order  to  assimilate  these  8o11b> 
no  special  measures  are  required,  although  it  wovdd  be  desirable  to 
improve  the  plough-land  by  means  of  deep  meliorative  autumn  ploughing 
and  periodical  application  of  black  fallow,  (Kovda,  Llverovskly  and  ' 
others,  1957)*  If  the  meadow- clay  soils  are  to  be  assimilated,  pre-  . 
liminaiy  meliorative  operations  to  regulate  the  river  flow,  by  means  of 
a  network  of  small  canals  and  deep  drains,  must  be  performed.  In  ralsy 
years  the  flow  of  surplus  water,  in  places  where  the  soils  are  of  the 
dark-colored  meadow  type,  must  also  be  directed  because  an  excess  of 
moisture  in  these  soils  increases  the  difficulty  of  gathering  the  harvest 
In  the  northern  section  of  the  plain,  the  soil  undergoes  a  salting 
process,  which  expresses  itself  outwardly  in  the  presence  of  salt- 
marshes.  These  are  distinguishable  by  the  discoloration  of  the  soils 
and  the  characteristic  type  of  vegetation  which  is  predominantly  astrag¬ 
alus  and  lespedetsy  (K'ou  Sui-yu-i,  1951)*  The  salt-marshes  are  situ- 
ated  mostly  on  the  lower  reaches  of  the  Nonni  River,  in  the  lower  sec-' 
tions  where  the  soil  is  argillaceous  and  loamy  and  where  there  is  no 
system  of  drainage.  According  to  soil  study  information  (Kovda,  Bekker 
and  others,  1958)#  a  process  of  soda  salting  occurs  here  which  Is 
caused, by  the  chemistiy  of  the  sub-soil  waters.  The  accumulation  of 
soda  in  soils  of  heavy  mechanical  composition  indicates  a  deterioration 
of  their  agro-physical  properties.  The  soils  lose  their  structiire  and 
their  water  absorbency;  they  become  swampy  and  lose  their  tractabili-ty: 
For  this  reason  only  a  small  part  of  these  soils  are  exploited  agricul¬ 
turally  at  the  present  time  and,  then  chiefly  for  hay  and  livestock 
fodder.  In  the  future,  when  a  number  of  amerliorative  practices  have 
been  carried  put,  including  chemical  Imprpvement  operations,  it  will  be 
possible  to  ea^ipit  the  sections  of  the  plain  which  have  salty,  soils  to 
a  greater  extent  for  livestock  raising. 

In  the  southein  section  of  the  Manchurian  plain,  eiccordlng  to 
I.  P.  Geramisov  and  Ma  Ytmg-chi  (I958),  the  higher  sections  and  the 
foothills  have  brown,  forest  type  soils  and  in  the  lower  sections,  the 
soils  are  of  the  light-brown,  meadow-brown  primitive  type .  Moreover, 
on  the  watershed  between  the  Sungari  and  the  Liao  riveirs  the  soils  are 
of  the  meadow- chernozem  type.  In  the  western  part  of  the  southern 
section  of  the  plain,  there  are  many  sandy  deposits.  Most  of  the  south¬ 
ern  section  of  the  Manchurian  plain  is  being  esqploited  agrlcxilturally; 
nevertheless,  there  are  still  mary  strips  of  virgin  land.  Most  of  them 
are  in  the  vest  where  droufd^ts  cure  prevalent  and  where  the  sandy  surface 

-  i:r  _ 
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f  plaj.n  IS  either  covered  with  sparse  grassy  vegetation  or  absor.  ' 
-utely  bare.  There  are  also  unassirailated  stretches  of  land  In  other  • 
parts  of  the  plain,  particxnlarly  in  the  low  riverain  flooded  sections  •. 
where  iGhere  are  many  svfamps  and.  salt-marshes.  ■  The  operations  which 
^e  being  carried  out,  ,  at  the  present  time,  to  improve',  the  natural  con- 
ciitions  of  this  part  of  the  plain,  part.icvJ.arly  the  foresti^jr  operations, 
grass  pla,nting  and  increased  irrigational  construction,  will  facilitate 
more  ex uensive  agricultural  exploit  j.t ion  of  the  lajid  which,  is  now  lying 
in  waste,,  in -the' near  future,  . ..  .  ,  f 

r/r  T.  speak  of  the  internal  ■  differences  'vriL thin  the 

.'i^churian  plain  and  of  the  differences  in  the  economic  assimilation  - 
of  Its  various  sections,  dividing  lines  should  be  drara  between  the  r  -. 
j^nni-Sungari  plain,  the  . Ch'ang-ch'un  plain,  the  Liao  lowland  and  the  - 

+V,  Sungari  plain,  which  lies  farther  north  than  the  ■  ' 

others,  is  characterized  by  unfavourable  climatic . conditions .  At  the 
^>resent  time,  only  part  of  it  is  being  used  for  agricultural  purposes. 

sugar  beet  and  soybeans.. 

..ithin^this,  plain  there  are  wide  stretches  of  virgin  land  which  have  i.; 

yGu  bcGii  cissiioil abed,  but  which  could  be  pub  bo  usoe  ,  '  ■  - 

-rnir,  Aloug  the  lower  reaches  of  the  Nonni  River,  where  the' land  is  '  . 

and  there  are  many  salt-marshes, .  the  val^Iable  meadows  are  ■  - 

iiay  and  fodder.  If  the  necessary  improvements 
Mrt- ..  as  mentioned  above,  chemical  improvement  ope.r'a- 

®  ^sed  to  a  greater  extent  for  the  develop- 

anim^  husoandry  because  grasses  of  the  cereal  ,  and  bean  fami- 
content*^^^  well  in  slightly  salty  soils,  and  have  a  hi. gh  nutritional 

nar.  Ch'ang-ch'un  plain  which  lies  betvreen  the  Sungari  and  the 

climate  and  highly  fertile  meadow-  .  .  ;  r  . 
"  ,  Economically,  this  plain  represents  the  most  devel-  .  .  ' 

oped  agricultural, region  of  the  Manchurian  plain.  The  most . common  ■- 

agriculture  crops  groTO  in  this  region  are  soybeans,  corn  and  also  ' 

^.aoliang  and  ch  u-mi.  These  crops  demand  somewhat  different  types  of-  ■ 
•natural  conditionsj  ch'u-.tni-sze  and  corn  are  drought  resistant  crops:' 
soy^ demands  a  comparatively  large,  amount  of  moisture.  Wien  moistitre--/.';; 
.^.oving^and  drou^t- proof  crops  are  planted  at  the  same  time,  there  is 
..a  steaay  harvest  both  in  wet  and  in  dry  years.  Kaoliang  is  very 
dependable  ^under^  any  natural  conditions  because  of.  its.,  root  system.  V  :  , 
ihas  crop  is. used  widely  by  the  local  population  both  for  food  and  also  • 

1  or  various  economic  purposes.  '  -  .  ■  -  •  .  .  . 

•*-1,  •,  Liao  Ho  lowland,  which:  occup3.es  the  southernmost  section  of 

the  plain,  is  the  most  developed  region.  Almost  the  entire  surface  of 
the  plain  is  under  cultivation  thanks  to  the. warm  climate  and  also  the  •- 
excel...ent  drainage  system.  Along  with  kaoliang  which  is  extensively  V 
ciutivated  and  com  and  soybeans,  which  are  also  grown  here, : rice  and  - 
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cotton  are  grown  successfully  in  the  lower  part  of  the  Liao  Ho  -where 
the  vegetational  period  lasts  from  16O-I8O  days  and  on  the  low  flooded' 
river  sections  which  are  periodically  covered  with  fertile ■ silt . 

-  The  Hei'liao  River  plain,  which  is  elevated,  very  dry  and  sandy 
is  sharply  differeht  from  the  agriculttiral  regions  of  the  eastern  sec¬ 
tion  of  the  Manchurian  plain.  •  One  of  the  reasons  for  the  occurrence  '  > 
here  of  moving  sand  deposits  is  the  irrational  economic  exploitation 
of  this  land  which  was,  according  to  Chinese  investigators  (Liu  Hsiang- 
t’ien,  1955)  forest- steppe  country  1000  years  ago.  At  present,  the 
Chinese  population  is  successfid-ly  battling  the  sand  deposits  by  means 
of  forestration.  '  They  are  using  ash,  poplar  and  oak  trees  for  this 
purpose  as  well  as  various  types  of  brushwood,  including  selitryanka, 
amorfa,  willow,  and  pine .  They  are  also  planting  grass  to  reinforce 
the  sandy  places.  ^  ^  ..  i--  ,•  .V' 

From  an  economic,  standpoint,  this  plain  has,  up  until  now,  been  ' 
only  superficially  exploited  and,  to  a  large  degree,  for  animal  rais¬ 
ing.  Agriculture  has  developed  mainly  along  the  valleys  of  the  Hsi-- 
liao  Hb  and  the  Hsin-liao  Ho  where  ch’u-mi-sze,  kaoliang  com  and  mil-  ' 
let  are  grown.  As  the  sandy  sections  are  reinforced,  more  land  will  be 
fit  for  agriculture,  especially  as  the  soil  and  climatic  conditions 
here  favour  agricultural  development .  .  ■■  ■  ■ ' 

-r'r  -;.-; II  i-The  San*chiang  Plain ■/ '' 

-■  ..  ..,1,  ''v.? HI  - 'The  northern  Khanka  Plain, 


These  plains  are  located  in  the  far  north-eastern  section  of  • 
China  and  are  the  lowest  plains  in  the  whole  region  being  described. 
The  San-chiang  plain,  the  name  of which  means' the  Three  Rivers,  is  • 
.joined  to  the  Manchvirian  Plain  in  the  south-west  by  a  narrow  strip  of 
the  Sungari  plains  and  in  the  north  it  runs  into  the  Amor  lowlands  of 
the  Soviet  Union.  The  Amur,  Sungari  and  Ussxiri  rivers  flow  through 
this  plain.  The  Horthern  Khanka  plain  luns.  directly  into  the  Khanka 
lowland  of  the  Soviet  Union  and  is  irrigated  by  the  Ussuri  river  and 


its  tributaries .  -•  ■ v  .j  '-'i  a.? 

Like  the  San-chiang  plain,  the  northern- Khanka  plain  is  made 
up  of  large  masses  of  marl  deposits;  the  elevations  are  not  very  high 
(up  to  100  meters  in  absolute  height)  and  the  land  lies' on  a  flat 
;^ane  with  isolated  peaks' and  groups  of  pealcs  of  up  to  500  meters  in 

relative  elevation,  relics  of  the  original  relief.  ■'  . 

'  Hear  the  mo-untains,  the  surface  of  these  plains  becomes  a  little 
more  hilly.  The  rivers  on  these  plains  flow  through  wide  flat  valleys 
with  series  of  terraces.  The  declivity  of  the  river  beds  and  rate  of 
the  current  are  not  great,  for  example  the  Sungar'  flows  at  a  rate  of 
from  0.9-1. 2  meters  per  second  (Bedarev,  1934).  -  v'  - 
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Climate-wise,  these  plains  closely  resemble  the  northern  section 
of  the  Manchurian  plain  and  differ  from  it  only  in  details.'  The  winter 
here  is  cold  (average  January. temperatures  are  from  -20  to  -22°  C),  in 
summer  it  is  comparatively  cool  (average  July  temperatures  run  from  , 
20-22°  C).  The  annual  precipitation  is  500  mm  but  in  some  places  it  is 
more.  The  maximima  precipitation  occurs  in  Ju.ly  -  around  12  mm.  The 
snow  coyer  is  slight;  it  lasts  around  l4o  days.  The  eternal  frost  does 
not  lie  very  deep.  The  period  of  vegetation  lasts  here  from  l40-l80'  ,, 

days.  The  warmest  and  most  humid  climate  is  in  the  lower  central  parts' 
of  these  plains.  '1  '  '  ,  :  ’  • '  '  '  ''  .  ! 

The  low  flat  surfaces  of  these  plains  are  periodically  subjected 
to  serious  flooding.  The  most  serious  floods  occur  on  the  San-chiang 
plain  where  they  are  caused  by  overflowing  on  the  Sungari  and  also  on  , 
the^Amur.  The  rise  in  the  water  level  on  the  Pjmr  is  caused  by  flooding 
on  the  Zeya,  the  Shilka,  the  and  other  rivers  of  the  upper  and 

central  sections  of  its' basin.  '  ,  ,  '  ' '  ;  ' 

. Poor 'evaporation,  the  flat  countryside,  bad  drainage  and  an. 
excess  of  moisture  have,  conditioned  the  many  swamps  and  meadows  which 
typiii'  the  present-day  landscape' of  these  plains.  • 

Chinese  scientists  base  their  supposition  that  these  plains  T?.sed 
to  be  covered  with  pine,  deciduous  and  mixed  forests  on  paleogeographi- 
cal  information  (Sung  Ta-chuan  and  others,  1958).  The  forests  alternate^ 
with  the  meadows  and  swamps  in- the  lower  sections.  Later,  under  the 
influence  of  man,  the  forests  disappeared  and,  at  present,  they  are  to 
be  found  only  in  the  foothills  surrounding  .the  plains  and  isolated  spots 
■an  the  plains. 

,  •  Various  types  of  meadov;  soils  have  developed  on  the  San-chiang 
and  Northem-Khanlia  plains.  There  are  the  unique  "pan-chiang"  soils 
(a  popular  term)  and  brown  forest  soils.  Dark-colored  meadow  soils  are 
to  be  found  for  the  most  part  along  the  rivers,  These  soils  are  ex¬ 
tremely  fertile.  On  the  terraces,  which  are  composed  of  claj’’  deposits 
(more  often  on  the  low  terraces),  there  exists  a  combination  of  dark- 
colored  meadow  soils  and  "ban’tszyan”  soils.  The  origin  of  these  soils, 
has  not  yet  been  determined.  They  are  formed  chiefly  on  heavy  lake  and” 
river  deposits  and  also  on  heavy  products  of  rock  weathering  under  a  ' 
cover  of  forest  (birch)  and  meadow  vegetation.  These  soils  are  typified 
by  the  prolonged  presence  of  water  in  the  upper  layer  (at  a  depth  of  ' , 
from  20-30  cm)  xuider  which  lies  the  layer  of  clay  whj-ch  is  not  very 
absorbent.  Chemical  analyses  show  that  the  humus  content  in  the  upter  ■ 
layer  of  these  soils  is  very  high  {lh-2k-‘^o).  ; 

The  "pan- chiang"  soils  are  veiy  important  agriculturally.  :  ' 

Although  certain  sections  of  them  are  covered  with  deciduous  forests  ' 
because  there  are  no  closely-knit  forests  over  a  large  area,  Chinese 
experts  consider  them  more  suitable  to  agriculture.  "Ban'tszyan"  soils 
are  good  for  growing  soy,,  com,  wheat  and  other  crops.  When  irrigated 
they  can  be  used  for  rice  cultivation  as  well.  The  physical- chemical, 
properties  of  these  soils  can  be  improved  by  introducing  appropriate 
systems  of  ciiltivation  and  ferfcilizk-ion.  '  ib 

..bv/  '  ■  -  ,  '  •  ■  ,  : 


-  ■'  on  the  upper  terraces)  which  are  comrose'^ 

srti  Jposit s  and  on  the  hills  where  there  is  forest  gro^rth, '  the 

soils  are  of  the  hrown  forest  type.  When  used  for  agricultiure.  these 
soi^s  require  organic  and  mineral  fertilization.  The  poor  broin  forest 
.^oils  v/O  be  found  on  the  slopes  are  not  recommended  for  agricultural 
assimilation.  The  medium-good  and  good  brown  forest  soilf  which  lie  on" 
ixat.  surfaces  . are  entirely  suitable  for  cultivation  even  without  m!  - 
provements  (Kovda,  Liverovskiy  and  others,  1957).  Where  the  land  is  - 

^  heavier  mechanical  composition,  the  bro^.m- 
Process  of  soil  formation  is  combined  with  meadow- tj'pe  so-’ 1  and  - 
.orms  broT-m  meadow.- forest  soils.  These  soils  are  to  be  found  here^de-^ 

territory'  of  the  San- chi ang  and  the  Northern- '  ' 

thehipfdSee^nfT^  l^een  partially  used  for  agriculture  because  of  ■ 
o  ^x.u^  of  swampiness  and  the  excess  of  moisture  in  the  so’’Ts  ■ 
toearoh  has  shown  that  there  are  great  Basses  of  vlr^n 

tuitahle  to  agrlc,ature  as  L  arLtSrJf 
conditions  are  concerned  and  in  particular  to  cultivation  of  fodder 

geouslT^ornT^^^’  But  in  order  to  use  these  lands  most  advanta-  : 
geously,  not  only  must  a  network  of  drainage  canals  be  set  up  but  even 

■??frs  must  be  carried  out  to  regulate  the  flow  of  the  main 

xivers  of  this  region  -  the  Sungari  and  the  Mur.  — 

o«yy>-' present  time,  improvement  operations  are  still  being  ’ 

-eS;fo?  sm^l  scale;  they  have  been  initiated  in  thf 

xegion  of  the  lower  reaches  of  the  Ussuri  and  the  Sungari.. '  ’  .  V 

-•lianka  crops  in  the  San’tszyan  and  Horthern- 

.Chanka  plains  ^e,  at  present,  rice,  wheat  and  corn.  •  .  ^ 

--r  -  ihe'Priaimir  'Plain"^’^^^^  «:;<  v:  -rgl  id  ; 

eastefn^rh?nf^^  to  complete  a  survey  of  the  lowland  plains  'of  north-  •  ' 

™^st  examine  the  small  belt  of  plains  which  lies  ^  ■ 
^ong  the  Chinese,  banlc  of  the  from  Fo-shan  to  the  mouth  of  the  ; 

the  amaS\hSit;"f  which  lieb  'at  ^ the  foot'  of" 

one  small  Khingan,  is  apparently  a  continuation  of  the  Zevsko-Burein  ■  >  v 

plain  of  the  Soviet  Union  at  least  according  to  its  georSoSic ^ 

..eacures  ^d  the  composition  of  its  marl  deposits.  This  part  of \he 

SSsli:  terrace  coBpo-sed  of  . 

2rpStitioLrn?/"’T^^^  pebbly.  The  slopes  of  these  terraces 

in  places  their  relief  looks  like  a  typical 

/  In  the  south-eastern  section  of  the  Priamur  plain  there  evi^+c! 

tMrSHavrbf  2o«oS"of  ■ 

this  plain  have  been  put  to  agricultural  use;  the  lower  terraces  are  ■ 
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mostly  meadows  and  the  higher  ones  are'  xinder  crops .  However  there  are 
also  areas  of  virgin  land  to  he  found  here  which  are  either  covered 
with  mixed  forests  or  an  overgro^rth  of  grassy  Vegetation.  On  the  level 
terraces  and  the  slopes  of  the  terraces  which  have  hot  "been  too  seri¬ 
ously  divided  up  by  erosion,  there  is  a  possibility  of  extending  the 
areas  under  cultivation  and  the  fodder  land.  ,  .  V. 

The  north-western  section  of  the  Prlamur  plain  is  a  narrow  belt 
of. riverain  terraced  plains.  The  three  upper  terraces  are  cube  or 
socle- shaped,  the  lower  terraces  are  accumulative  and  are  mainly  com- 
posed  of  sand  deposits.  The  best  developed  areas  on  this  plain  are  the 
high  terraces  althou^  they  are  not  to  be  found  evei-ywhere  and  fre- 
quent3.y  the  moxmtain  slopes  -  the  foothills  of  the  Great  Khingan  -  ,  _ 

descend  sharply  to  the  river.  .  • 

Ihe  only  other  terraces  are  to  be  found  in  certain  sections  of 
the  valley;  often  they  are  so  partitioned  off  that  they  look  like 
relics.  The  slopes  of  the  high  terraces,  ^ust  like  the  mountain  slopes, 
fall  sharply  down  to  the  river  and  in  some  places  they  are  steep  and 
cragg3'-  and  have  a  convex  outline.  , 

The  terraces  along  the  river  are  often  very "swampy;  the  vegeta¬ 
tion  on  these  terraces  is  mostly  meadow  and  shrubbery  growing  in  : 
meadow-  swarcp  type  soils .  These  terraces  are  partially  used  for  pasture- 
land  and  hay  fields.  On  the  lower  tei'races  the  soils  are  usually  of 
the  meadow  and  meadow- swamp  types;  on  the  upper  terraces  the  soils  are 
of  the  brown  podzol  type  with  forest  vegetation.  The  forests  are 
predominantly  white  birch,  larch  and  asp.  ,  . 

In  this  region,  the  area  thus  far  assimilated  is  hot  very  large, 
^ring  wheat  is  gro;ra  here  and  also  corn,  chu-mi-sze,  and  several  other' 
crops.  This  region  can  be  further  assimilated  agriculturally  on  the 
lower  terraces.  The  second  and  third  higher  terraces  could  be  used 
for  plou^-land  and  also  for  hay  fields  and  pastureland.  In  certain 
sections,  measures  must  be  taken  to  protect  the  land  from  flooding  and 
to  improve  drainage.  .  .  i-.',.,- '  •  - -y.. ^  ■ 


V  - : Earga 


It ,  is  ,  customary  to  divide  the  Barga  into  two  main  sections 
according  to  its  landscape  -  the  northern  section,  which  looks  very  . 
much  like  the  Soviet  Baykal  region,  and  the  southern  section  which  is 
a  continuation  of  the  Mongolian  steppes.  The  Argun  river  is  the  V  , 
natural  boundary  between  these  sections.  •  V  '  . 

The  relief  of  the  Barga  represents  a  combination  of  flat,  semi- 
oval  highland  plains,  which  occupy  most  of  its  area,  and  low  flat- topped 
moimtains.  The  origin  and  morphological  composition  of  the  mountains 
and  plains  are  not  uniform.  In  the  southern  section  of  the  Barga,  the 
following  divisions  may  be  made:  the  flat  accumulative  plain  which 
occupies  the  lower  central  section  around  Hu-lun,  Kor  (lake )  the  naked 
plain,  which  lies  in  the  extreme  south-west,  the  ■undulating  plains  at  , 


1 

1 
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the  foothills  of  the  Great  idiingan,  and  the '  lov  residual  mountains  to  "  ' 

the  west  of  Lake  Hu-lun.  The  northern  section  of  the  Barga  has  much  ■ 
greater  absolute.  hei^.ts  than  the  southern  section  and  is  more  moun¬ 
tainous.  Its  surface' represents  a  succession  of  smooth  low  moiintainous 
groups  which  run,  for  the  most  pait- from  north- east  to  south-west; 
parallel  to  these  moxmtai'ns  run  sh^ow  intermountainous  depressions. 

The  only  exception  is  the ■ far  northern  section 'of  the  Barga  which  lies 
between  the  Khaul,  Derbul  and  Kan,,  rivers  .and  consists  of  a  flat,  allu-  ' 
vial  V8.11.ey  (Kazalcoya,  Nikol’skaya  and  others,  1958).  '  • 

The  plains  of  the  Barga  are  mainly  composed  of  marl- sand- clay  ' 

deposits;  in  some  places  large  sandy  stretches  are  to  be  found.  In  the 
sections  where  the  vegetation  is  sparse,  dry  winds  have  caused  moving 
sands."  \  ‘ ^  "  ’.7.' 

,  The  climate  of  both  these  sections  is  sharply  continental.-  '  Thei-e  ’ 
is  a  great  difference  between  winter  and  summer  temperatures,  much  -  ■ 

greater  thah  anywhere  else  in  north-eastern  China.  In  some  years,-,  the 
temperature  falls  almost  to  $0®  C  and  the  summer  temperatures  rise  to 
4o°  C,  thus  the  amplitude  of  fluctuation  of  absolute  temperatures  is 
almost  90°.  The  average  annual  temperature  in  the  Barga  region  is 
negative  (-2,  5°)*  Practically  speaking,  only  six  months  of  the  year  • 
(April- September  and  sometimes  to  October)  have  positive  middle- month 
temperatures.  The  dally  fluctuations  in  temperature  are  very  great  ■ 
here,  frequently  exceeding  14°.;  .  u-  '■  '  -  ' 

In  amotmt  of  precipitation,  the  Barga  belongs  to  the  dary  zone.  • 

The  average  annual  amount  of  precipitation  is  250-300  ram.  The  precipi¬ 
tation  fluctuates  greatly  from  season  to  season  and  from  year  to  year.- 
It  increases  from  west  to  east  under  the  influence  of  the  moist  eastern 
monsoon  winds.  Evaporation  .in  the  Barga  region  is  very  high  and  exceeds, 
to  a  significant  extent,  the  amount  of  precipitation.  The  period  of 

vegetation  lasts  from  100  to  120  days.  •  V  '  . . .  ■  ' 

The  winter  is  long  (it  lasts  from  November  to  March),  cold,  dry, 
fiiinny,  Very  windy  and  not  very  snowy.  The  average  temperatures  in  the 
coldest  month  -  January  -  are  -26  -  28°.  The  average  temperatures  in 
all  the  winter  months  are  less  ,  than  -lO*^.  In  the  spring  ^d  auttmm 
they  seldom  rise  above  0°.  The  amount  of  precipitation  in  winter  is 
very  small  -  it  averages  bearly  2-4  mm  and  the  ground  therefore  freezes  - 
to  a  significant  depth  (up  to  4  meters).  The  onlj'  months  when  freezing  • 
temperatures  do  not,  occur  are  June",  July  and  August.  The  summer  in  the 
Barga  is  hot  (the  average  July  temperature  is  21°)  and  dry  although  the 
largest  amount  of  precipitation  falls  during  this  season  (around  200  znn 
or' about  70^  of  the  annual  amount).  . 

..  The  hydrographical  system  of  the  Barga  is  poorly  developed  '  '\" 

although  in  the  past  this  region  was  well  supplied  with  water  which  is 
attested  to  by  traces  of  the  ancient  hydrographical  system  in  the  form 
of  dry  valleys  and  basins.  During  the  diy  season  most  of  the  rivers  of 
this  region  become  completely  dry;  during  the  summer  and  spring  rainy 
season,  the  water  levels  on  the  rivers  and  lakes  rise  and  in  some  years 
the  rise  is  very  great  and  the  waters  over.flow  the  banks  and  flood  the 
adjoining  plains.  , 
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The  soil  cover  of  the  Barga  is  made  up  of  various  types  of  licht 
in  some  places  there  are  also  chernozem,  mead^X^p  2d 
,  salt-meadow  soils.  The  light-hrovn  soils  contain  humus  (3-5^)  The 
greater  part  of  the  solXa  of  the  Barga  ore  rote!  for  thelj  Zkk2l 
The  predoaunant  vegetation  of  the  Barga  is  steppe  vegetation 
ahere  are  sections  among  the  steppes  where  semi-desert  and  desert  vege¬ 
tation  grows.  •  The  central  and  eastern  sections  of  the  Barga,  where  the 

250-300  mm,  are  covered  with  high- grass  steppes 

is  nreSm^pSr^?^'  annual  precipitation  is  around  200  mS/ 

18  preaominantly  low-grass  steppe-land.  ^ 

Covor->nr^  a?""  o-  steppe  vegetation  changes  in  relation  to  the  soil  ■ 
overa.ng.  As  a  ruJ.e,  vostrets,  koster,  lucerne,  chiy  and  other  tvnes 
of  vegetation  grow  on  the  light- brown  soils  of  the  Barga.  On  the^ 
s^.ty  soils  the  most  widely  distributed  types  of  vegetation  come  from 
kara^2^^^  fa^ly.  On  the  sandy,  soils  grow  kumarchik,  koster,  pine, 

astragal,  ostrolodochnik  and  others.  All  of  these 

•wTrinTi  ?  soil  conditions*  On  the  laeadov-" swamp  soils, 

a^uati? 

Grassy  vSetat?n^^n2''®'^  the  Barga  steppes  is  well-preserved.  -v 

S J  yeptation^  occupies  an  average  of  more  than  50/.  of  this  region*  ■ 

grass  is  40  cm.  i^ost  widely  distributed  in  the  Barga  region  are  the 

SS:i.2SfkSef:nS 

branch  5''Sr2nr?n%^2u  of  the  grasses,  the  main 

Cortant  husbandry.  This  is  the  most  . 

ha?  r  i  V  ®  North-eastern  China.  Crop  groaning 

'  ?!!  hydrological  and  .  climatic  conditions  of  this 

2o2t  S  nS??  crop  cultivation  and  the  inadequate 

Precipitation  makes  it  extremely  difficult  to  work  the  soil. 

It  has  been  established  that  the  annual  I85  mm  of  moistur-  in  t4  envi 
l^uf.  station  does  not  suffice  for  ?L  d^J^meSt  S  SSl  . 

Chen- Chang,  I950).  Even  the  sections  along  the  rivers 
and  lakes  which  are  the  best  supplied  with  water  and  are  cove-ed  vri.th 

T  Pl«Sh.land\SL5nh5  Sf 

Ri  1  periodic  droughts  and  floods  resulting  from  flooding  on  La’^e' 

aad.otheJs  vhlcb  CTiSo  ^ 
^en  the  n*  of  ^  . 


Only  in  the  far  northern  part  of  the  Barga,  in  the  so-ca3.1ed  .  ■ 
plain  of  the  Three  EiverS;  does  the  population  engage  in  croji  cultiva¬ 
tion  along  with  livestock  raising.  This  flat;  accumulative  plain  is 
made  up  of  the  alluvial  deposits  of.  the  Khaul;  Derhul  and  Ken  rivers, 
on  'Which  chernozem  soils  have  developed. 

Along  •the  valleys  of  these  rivers,  there  are  also  meado'w  and 
meadow- swamp  alluvial  soils  with  veynikovo- sedge  swampy  meadows.  This 
part  of  the  Barga  is  well  irrigated,  the  soils  here  ^e  fertile.  The 
local  population  successfully  grows  spring  wheat,  barley  and  vegetables. 

The  mountainous  t err itoiy  of  Korth- eastern  China  is  less  impor¬ 
tant  agriculturally  than  the  plains.  The  principal  forested  regions 
of  the  country  are  located  here.  The  relatively  well-preserved  state 
of  the  forests  of  North-eastern  China  can  be  explained  by  the  fact  that, 
for  several  centuries  under  the  Manchurian  ch*ing  dynasty,  it  was  for-  ' 
bidden  to  fell  trees  in  these  forests  -  the  ch'ing  dynasty  protected 
Manchuria  as  the  country  of  its  forbears .  •  Forest  felling,  hunting, 
ploughing  and  mineral  exploitation  were  forbidden.  Major  forest  felling 
began  under  the  Japanese  occupation,  but  part  of  the  large  forested 
areas  have  su3rvived.  In  order  to  preserve  the  timber  resources,  the 
government  of  the  CPR  is  putting  into  effect  measures  which  will  con¬ 
trol  the  felling  end  replenish  the  stand  of  trees.  The  most  forested 
area  is  the  northern  section  of  the  Great  Khingan,  'the  Small  Khingan  . 
iuid  the  Eastern- Manchurian  mountains.  .  As  far  as  natural  conditions 
are  concerned,  these  mountains  are  not  identical  end  consequently  the 
economic  exploitation  of  these  territories  differs  to  some  extent.  , 

^  .y-  VI Great  Khingan  ;  -i  : 

The  Great  Khingan  is  a  well-defined  mountain  range,  which  is 
oriented  in  a  generally  meridional  direction.  The  average  elevation 
of  this  range  is  1200-1300  meters  above  sea  level;  the  highest  peaks 
rise  to  1700-2000  meters  and  the  elevation  of  the  range  as  a  whole  in¬ 
creases  from  north  to.  south. 

The  relief  of  this  range  is  predominantly  smooth.  The  peaks  of 
'ohe  mountains  are  usually  flat,  the  sides  are  sloping  and  are  covered 
as  a  rvile  by  particles  . of  natural  rock  and  small-grained  material  from 
the  weathering  crust.  Towards  the  bottom  the  slopes  spread  out  and  be¬ 
come  very  slightly  sloping  deluvial  trains,  framed  by  -the  foothills  of 
the  movintains.  Typical  of  the  Great  Khingan  are  the  wide,  flat-bot-  • 
tomed  swampy  valleys  which  dominate  the  landscape .  The  upper  parts  of 
the  valleys  ar-e  especially  wide  and  vaguely  defined. 

Due  to  the  great  length  of  the  Great  Khingan  from  north  to 
south,  the  climate,  soil  and  vegetation  of  the  northern  and  southern 
sections  are  conspicuously  different. 
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In  the  northern  section  of  the  range  (north  of  the  Khalldiin  Gol 
and  T'ao-erh  Ho)  the  average  January  temperature  is  -28°,  the  absolute 
temperatures  fall  to  -50°  and  even  lower;  the  non-freezing  period  lasts 
3.ess  than  120  days;  snows  lie  on  the  ground  from  five  to  six  months  of 
the  year;  the  rivers  are  covered  with  ice  half  the  year.  The  layer  of 
eternal  frost  does  not  lie  very  deep.  The  average  July  temperature  is 
20°  but  in  August  the  temperature  already  begins  to  drop  below  freezing. 
The  annual  amount  of  precipitation  increases  from  north-west  (where  it 
is  100  mm)  to  south-east  (where  it  is  400  mm).  The  maximum  precipita¬ 
tion  falls  in  July.,'  , ;  ^  'v 

In  the  northern  section  of  the  Great  IQiingan,  the  processes  of 
frost  weatheilng  are  very  intense  and  are  closely  tied  to  the  frost 
phenomena  -  soliflyiflrtsionnye,  termokarst  and  others  and  also  erosion, 
particularly  lateral  erosion  which  is  conditioned  by  the  irregular  . 
river  regime  and  the  presence  of  eternal  frost  which  prevents  the  water 
from  penetrating  deep  into  the  ground.  As  a  result  of  these  processes, 
landslides,  osypi  and  oplyvihy  are  formed  which  redistribute  the  marl 
deposits,  carrying  them  dovm  the  slopes  to  the  river  valleys.  The  large 
number  of  swamps  in  this  region  is  also  attributable  to  the  eternal  , 
frost;  most  of  these  sv/amps  are  to  be  found  in  wide  flat  lowlands  along 
the  rivers.  .• 

The  northern  part  of  the  Great  Khingan  is  a  taiga  region  as  far 
as  the  type  of  soil  and  vegetation  to  be  found  here  are  concerned.  The 
vegetation  consists  of  light- coniferous  taiga  which  becomes  mixed 
coniferous- broad- leaved  deciduous  forests  towards  the  south-east,  and 
even  farther  south  it  is  replaced  by  forest- steppe  land.  South  of  the 
>2°  parallel  of  latitude,  the  western  slopes  of  the  Great  Khingan  be¬ 
come  forest- steppe,  and  south  of  the  50°  latitude,  the  eastern  slopes 
-.as.well.,  .I-,..,,  : 

The  processes  of  soil  foimatioh  are  closely  associated  with  the 
prevalence  of  light- coniferous  taiga.  The  main  process  of  soil  forma¬ 
tion  is  the  formation  of  podzol  which  in  most  cases  is  accompanied  by 
the  clay  (gleevym)  process  in  the  lower  layer  of  the  soil  profile.  ' 

The  type  of  soil  formation  depends  on  the  type  of  rock  bed.  For  example, 
on  the  coarse  clay  alluvion,  hvimus-clay  slightly  peaty  soils  are  formed, 
which  sometimes  undergo  a  superficial  chemical  change  which  forms  pod¬ 
zol;  the  soil  on  the  clay  alluvion  is  clay-podzol;  •-  Both  of  these  undergo 
a  sharp  seasonal  moisturizing  process  and  have  a  tendency  towards  swampi¬ 
ness.  In  the  area  where  there  are  mixed  coniferous  broad- leaved  forests, 
the  podzol  forming  process  is  combined  with  the  brown  earth  forming 
process.  In  places  where  the  ground  has  a  heavy  mechanical  composition, 
brown  soils  are  formed  with  varying  degrees  of  podzol  and  in  the  san^ 
places,  there  are  brown- podzol  soils.  In  the  lower  sections  of  the  val¬ 
leys,  meadow,  meadow- swamp  and  swamp  soils  prevail.  '  r./" 

All  of  the  above-mentioned  various  types  of  soils  have  a  low  '  "  ^ 
natural  level  of  f ertility .  ,  Tlie  bro^m  podzol,  clayey  soils  are  the 
most  fertile  of  these.  They  are  found,  mainly,  on  the  high  terraces  of 
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the  Amur  and  can  be  used  for  agriculture.  The  other  soils  of  the  li^t- 
coniferous  taiga  are  unsuitable  for  agricu3.tijre  because  they  are  very 
rocky  anri  ewaiajy  and  water-resistant  and  the  temperature  of  the  top 
soil  layer  drops  during  the  first  half  of  the  vegetation  period  because 
of  the  siovr  thawing  process  of  the . eternal  frost .  If  necessary,  these 
soils  could  be  used  selectively  if  large  expenditures  were  made  on 
basic  improvements.  These  improvements  would  include  drainage,  water 
regulation,  rockdrilling,  stubbing,  lime  application,  organic  and  mineral 
fertilization  and  also  anti-erosion  measures  which  are  especially  neces¬ 
sary  in  the  sections  where  the  broim- podzol  soils  of  a  li^t  mechanical 
Composition  have  been  subjected  to  a  good  deal  of  erosion  (Kovda, 

Liverovsld.y ,  Sung  Ta-ch’ eng,  195T)»  ^  ; 

It  is  thus  apparent  that  the  whole  complex  of  natural  conditions 
existing  in  the  northern  section  of  the  Great  Klaingan,  especially  cur¬ 
rent  processes  of  relief  and  soil  formation,  are  not  conducive  to  the  •  /  ; 
development' of  agriculture  in  this  region.  .  Only  the  sections,  where  . 
the  soil  is  of  the  brown- podzol  clayey  type,  can  be  agricraturally  ex-  '  ^ 
plotted  and  these  occupy  only  a  small  area;  the  water-meadows  can  be  ^ 
used  for  animal  husbandry.  Therefore  agriculture  has  no  practical 
significance  in  this  region.  The  natural  conditions  of  this  section 
of  the  Great  Khingan  are  entirely  suitable  for  the  development  of  the  ■ 
timber  Industry  and  hunting.  The  mountains,  as  was  mentioned  above, 
are  covered  with  light- coniferous  taiga;  the  species  of  trees  in  the 
taiga  are  fairly  viniform.  The  most  prevalent  tree  here  is  the 
Daurskaya  larch  -  deciduous  trees  occujy  approximately  70^  of 
forest  area  of  the  Great  Khingan.  In  the  south-eastern  section  of  the 
Great  Khingan  which  borders  on  the  Barga,  there  is  a  lot  of  flat- .  ^ 

leaved  birch.  ■  ^  , 

In  the  sand  deposits  and  the  upper  sections  of  the  slopes  in^ 
the  northern  part  of  the  Great  Khinga,  one  finds  small  amoi^ts  of  pine. 
The  upper  forest  limit  in  the  Great  Khingan  lies  at  an  altitude  of 
around  l400  meters  above  sea  level.  The  high  belt  (from  1200  to  1400 
meters)  is  mostly  shrubbery  with  occasional  short- trvinked  deciduous 
trees.  .Below  1200  meters  lies  the  coniferous  forest  which  is  m^nly 
composed  of  deciduous  trees. and  pine;  the  deciduous  trees  prevail  on  . 
the  northern  slopes,  the  pine  -  on  the  southern  slopes.  In  the  lower  ■ 
sections  of  the  slopes  the  deciduous  taiga  is  replaced  by  secondary 
birch- deciduous  forests  ^d  birch-asp  forests.  The  birch- asp  forests 
also  lie  in  the  sections  along  the  rivers.  In  the  valleys  of  the  ;  ' 

large  rivers  steppe- type  forests  with  meadow  and  meadow- swamp  soils  ^ 
extend  far  into  the  north  (in  the  more  moist  northern  sections). 

Most  of  the  .species  of  trees  mentioned  above,  growing  in  the  ^ 
forests  of  the  Great  Khingan,  can  be  exploited  industrially.  Of  par¬ 
ticular  economic  interest  is  the  Daurskaya  larch  which  is  the  main 
source  of  wood  in  China.  This  tree  has  great  stamina;  it  can  withstand 
severe  winters,  late  frosts,  grows  easily  on  ground  where  there  is 
eternal  frost  'and  on  any  .type  of  relief.  Moreover,  the  Daurskaya  larch 
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OToltiplies  at  a  great  rate  and  along  with  the  white  birch  quickly  covers 
areas  which  have  been  burnt  out  or  felled  which  is  also  a  valuable  eco- 
no3aic  property  of  this  tree.  .  •  •  •■;  -1 

Logging  is  the  main  outlet  of  the  econony  of  the  northern  section 
of  the  Great  Kiingan.  The  forests  of  the  northern  Khihgan  are  inhabited 
by  many  valuable  animals  -  squirrels,  deer,  elk,  otter  and  other  hunted 
animals.  According  to  information  released  by  the  Heilun^iang  expedi¬ 
tion,  the  main  economic  task  to  be  done  at  the  present  time  in  the  moun¬ 
tains  of  the  northern  sections  of  the  Great  Khingan  is  forest  preserva¬ 
tion,  and  where  necessary,  reforestration. 

The  climate  of  the  southern  section  of  the  Great /Khingan  is  much  ■ 
waamier.  The  average  January  temperature  is  -ih,  -l6°,  snow  lies  on  the 
ground  a  total  of  from  1.5-2  months,  the  average  July  temperature  is  ; 

24-25°. ,  ,  v  y-  y.,  '  v' .  y  y..y.y’';'^y 

As  for  its  soils  and  vegetation,  this  section  of  the  Great  - 

Khingan  belongs  to  the  forest- steppe  zohe,  the  northern  limits  of  which 
extend  quite'  far  south  as  coD^ared  with  the  territories  which  lie  far-  ’  ; 
ther  west  and  east  because  of  the  meridional  direction  of  these  moun-  ■  ' 
tains.  As  it  extends  southward,  the  forest- steppe  thins  out  (a  result 
of  man's  economic  activity)  and  malces  way  for  steppe- land.  The  annual 
amount  of  precipitation,  which  averages  from  250  to  300  mm,  encourages  , 
the  growth  here  of  hi^  grassy  vegetation.  The  steppes,  as  a  rule, 
have  an  almost  uniform  grass  cover  and  very  high  quality  types  of  grass  • 
which  are  predominantly  herbaceous,  although  leguminous  also  flower¬ 
ing  grasses  are  found  here.  All  of  these  grasses  are  edible  and  the 
steppe  region  there  provides  excellent  natural  pasturelandj  the  main 
branch  of  the  economy  here  is  animal' raising.  '  ! 

The  soils  of  this  region  are  mainly  brown  forest  and  light- brovm 
soils.  On  the  eastern  slopes  of  the  southern  section  of  the  Great  ' 

Khingan,  there  are  also  chernozem  soils. .  The  chernozem  soils,  com-, 
bined  with  the  warm  climate  and  large  amount  of  precipitation  which  : 
falls  on  the  eastern  slopes  of  the  Great  Khingan,  are  conducive  to  the 
development  here  of  crop  cultivation  as  well;  the  main  branch  of  the  ■/;, 
econony  on  the  slopes  of  the  southern  section  of  the  Great  Khingan  is  /  ' 
already  becoming  a  combination  of  crop  ctiltivation  and  animal-raising. 

The  main  crops  are  kaoliang,  ch*u-mi-sze,  corn  and  millet.  Large  areas  ‘ 
of  this  region,  particularly  in  the  south,  are  covered  with  sand  de¬ 
posits,  in  some  places  these  are  moving  sands,  which  naturally  hinders 
a  spee(3y  development  here  of  agricxilture .  Just  as 'in  the  south-western  ; 
regions  of  the  Manch\irian  plain  bordering  on  the  Khingan,  which  were 
described  above,  the  best  measures  against  sand  deposits  are  forestra- 
tion,  grass  sowing  and  irrigation  projects.  According  to  information  :  • 
from  Chinese  researchers,  these  operations  are  being  increased  from  ' 
year  to  year  and  the  savm  area  is  increasing  according  (Economic  ; 
Geography...,  1955).;,-;;  f,.,  '’.y‘’!^■"’ 
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'  V  VII'-  The  Small  Khingan  r::.;.:.':; 

-  The  RmaiT  Khingan  is  the  lowest  mountain  range  in  North- eastern 
CS^iinai  The  elevations  average  400  to  600  meters  ahove  sea  level  and 
only  occasional  peaks  are  slightly  higher  than  1000  meters,  j 

' "  In  connection  with  intensive  processes  of  physical,  and  particu¬ 
larly  frost,  weathering  the  mo'uhtains  are  covered  with  roclqr  sections 
apri  finer,  crushed  deluvial  matter,  which  is  sometimes  quite  large. 

The  ^all  Khingan  motmtains  are  typical  naked  low  mountains. 

In  the  upper  sections,  the  mountains  are  flat  and  the  relief  is  smooth. 
The  watersheds  are  flat  and  there  are  many  traces  of  the  ancient  lake 
and  river  system.  Everyv;^here  you  see  small,  round  or  flat-topped  ^  ^ 

mounds  with  long  gradual  slopes  separated  by  wide  flat  stretches  with 
a  swampy  bottom  which  sometimes. become  crater- shaped.  The  steepness  . 
of  the  slopes  and  the  depth  of  their  partitions  increases,  as  a  rule, 
from  top  to.  bottom  as  a  result  of  which  the  lower  sections  of  the 
slopes  are  usually  much  steeper  than  the  higher  ones.  ■  "  ■ 

As  to  its  natural  characteristics,  the  Small  Khingan  resembles 
the  northern  section  of  the  Great  Khingan,  The  climate  here  is  also 
characterized  by  an  extremely  severe,  dry  and  prolonged  winter  and  a 
short,  humid,  cool  summer.  However  both  the  winter  and  the  summer 
temperatures  are  som.evj'hat  higher  than  on  the  Great  Khingan:  the  avex- 
age  July  temperature  is  22®,  the  average  January  tempera-uure  is  -26  , 
and  the  amount  of  precipitation  is  somewhat  greater.  In  July,  120-l.itC 
mm  of  precipitation  falls.  SncAiT  lies  on  the  ground  l40-l60  days,  the 
soil,  freezes  to  a  great  depth  as  a  result  of  which  there  is  a  predomi¬ 
nance  of  seasonal,  and  in  some  places  eternal,'  frost,  which  contributes 
to  the  great  swampiness  of  the  countryside. 

The  vegetational  period  lasts  from  90  io  ^00  days  in  the  north¬ 
western  section  of  this  region, and  up  to  l60  days  in  the  south-eastern 
section  which  is  sufficient  for  growing  winter  crops.  However  crop 
cultivation  is  not  vexy  developed  here  and  only  in  certain  sections.  ;  , 
One  of  the  reasons  for  this  is  the  unsuitable  geo- morphological  and 
soil  conditions  which  resemble  those  described  in  the  mountains  of  the 
northern  section  of  the  Great  "Khingan,  \  ’  •  ’  - 

The  Small  Khingan  mountains  are  thiclcly  forested.  In  the  north¬ 
ern  section  there  are  deciduous-birch  forests  where  the  Daurskaya  ; 
larch  prevails,  as  in  the  Great  Khingan;  in  the  southern  section,  the  ' 
forests  are  coniferous- broad  leaved  with  a  predominance  oi  Korean 
cedar  and  the  transition  fi’om  one  type  of  forest  to  the  other  is  very 
gradual.'  Under  the  deciduous-birch  forests,  soil  formation  is  basi¬ 
cally  of  the  podzol  type  and  is  usually  accompanied  by  a  clay  process. 
Under  the  coniferous-broad- leaved  forests,  the  soil  is  formed  by  means 
of  the  brown  earth  process.  In  the  valleys,  meadow  and  clay  soils 
prevail.  Within  the  limits  of  the  Small  lOiingan,  podzol  end  brown 
forest  soils  prevail,  in  the  valleys  -  meadow- swamp  and  sw^  soils 
■under  grassy  meadow- swamp  vegetation.  As  was  already  mentioned,  oim.y 


certain  varieties  of  these  soils  are  suitable  to  agricijltural  ejsploita- 
tion  and  these  are  mainly  the  brow  podzol  clay,  meadow  and  brcftm  forest 

soils.  .-7  ■  ;  ■■  'V-  .  o  ..77;  -7.7 


The  forests  of  the  Smsll  Khingan  have  great  industrial  signifi 
cance.  :-In  the  coniferous-broad- leaved  forests,  besides  the  prevailing 
Sorean  cedar,  there  are  deciduous  trees,  the  Ayanskaya  fir,  yew,  birch 
and  elm.  The  wood  of  .  the  Korean  cedar  is  extensively  exploited  for 
bi3ildj.ng  material.  It  is  durable,  elastic  and  can  be  easily  processed. 
S&e  Ayanskaya  fir  and  the  larch  provide  a  valuable  source  of  wood.  The 
wood  of  the  yew  is  also  highljr  valued,  although  this  tree  is  noted  for 
its  extremely  slow  rate  of  growth.  '  •  7.  ■  .  'x:  r 


-■'r.  VIII  -  The  Eastern- Manchurian  Mountains  .  :  m.I' 

-  “The  Eastem-Manchurian  mountains,  or  as  they  are  often  called 
ttie  Eastern-Manchurian  mountain  countrj’",  is  situated  on  the  far  eastern 
edge  of  Horth-Eastern  China.  This  region  is  very  large  and  extremely  . 
complicated  from  the  standpoint  of  its  nature  which  to  a  large  extent 
Is  determined  by  the  complexities  of  its  relief.  •  :o  ; 

Characteristic  of  these  mountains  are  a  succession  of  parallel 
sKsuntain  ranges  which  run  mainly  from  north-east  to  south-west,  and 
also  the  wide  inter-mountain  tectonic  hollows .  The  Eastern-Manchurian 
isountains  are  the  highest  mountains  in  Horth-Eastern  China.  The 
heights  average  from  I50O-I7OO  meters  above  sea  level  but  some  of  the 
peaks  rise  to  274k  meters  (Pai-t’ou  Shan). 

From  a  climatic  point  of  view,  this  is  the  most  htimid  region  . 

■yf  Eorth- eastern  China  which  is  attributable  to  its  proximity  to  the 
Pacific  Ocean.  The  amount  of  annual  precipitation  is  more  than  750 
nan  and  in  the  southern  section  of  this  region  it  is  as  much  as  1000  mm. 

A  large  part  of  the  precipitation  falls  from  May  to  September.  The 
winter  and  summer  temperatures  in  the  Eastern- Manchurian, moimtains  are 
somewhat  lower  than  on  the  adjoining  plains.  On  the  high  peaks  there 
is  eternal  snow.  Because  of  the  great  breadth  of  this  region  from 
north-east  to  south-west,  the  sharp  fluctuation  in  altitudes  (from  5OO  - 
to  2700)  and  the  divergent  degree  of  partitioning,  the  difference  in;  - 
climatic  and  micro- climatic  conditions,  in  various  sections  .of  this  .  v; . 
region,  is  veiy  great.  7;’-  -r: 

The  erosive  action  of  the  rivers  of  the  Eastern-Manchurian  moun¬ 
tains  is  veiy  intensive  because  of  the  special  climatic  features  of 
tMs  region.  The  river  system  is  multiple,  many  rivers  have  a  great 
fall  and  seriously  erode  the  slopes.  As  opposed  to  the  Great  Khingan 
and  the  Small  Khingan,  deep  erosion  plays  a  large  part  here.  The 
Id. vers  also  occupy  the  inter-mountain  tectonic  hollows,  which  are 
•usually  wider  in  the  northern  part  of  this  region  than  in  the  south.  ■; 

In  the  past,  these  hollov^s  were  large  rivers  and  huge  lalces,  as  attested 
to  1^*  the  marl  deposits.  In  the  Eastern-Manchurian  mountains  there  are 
many  hot  springs  which  originated  from  the  volcanic  activity  of  these 
mountains. 


i 


.  -  The  soils  of  tbe'Eastern-Manchiirian  moimtains, '  according  to  I.  : 

P,  Gerasimov  sad  Ma  Yung-chi  (1958)  belong  to  the  brown  forest  type. 

In  the  foothills  of  the  northern  part  of  this  I'egron,  there  are  gray  . 
forest  soils,  in  the  river  valleys  -alluvial  and,  in  places,. clay 
soils.  The  latter  are  noted  for  their  peat  content  of  .  more  than  1  m  .  ,  .i 

(Wan  An- Chiu,  1958).  .'  y—  ,  ,  . 

The  mountains  are  covered  With  thick  coniferous- broad  leaved.;  ; 

forests.  The  most  common  coniferous  trees  are  .Korean  cedar,  Ayanskaya 
fir,  silver- fir,  and  yew.  The  most  common,  deciduous  trees  .  are 
Mongolian  oak.,  maple,  linden,  hornbeam,  nut  Barkhat,  birch  and  elm.  .-  v 
Liana  are  very  characteristic  -  grape,  Aktinidia,  Limonnik.  .  The.  most 
valuable  grass  plant  is  Zhen’shen’. 

In  this  region  vertical  zoning  is  very  clearly  defined.  Chinese 
scientists  divide  this  region  into  the  following  five  vegetational 
zones  (Chu  Chi- fan  and  others;  1958):  ,  l)  heights  of  over  2100  meters 
shrubbery  2)  from  l800  to  2100  meters.  -  the  high  deciduous  forest  of 
Erraanv'birch  and  in  places  which  are  protected  from  the  wind  an  admix¬ 
ture  of  asp,  silver- fir  and  larch;  3)  from  1000  to  l800  meters  -  conif¬ 
erous  .■forest  of  Korean  cedar,  asp,  silver- fir  with  a  small  admxture  of 
birch;  4)  from  500  to  1000  meters  -  coniferous-broad  leaved  mixed  .  . 
forest  of  Korean  cedar  and  an  admixture  of  Mongolian  oak,  long-leaved  . 
elm,  Amurskiy  Barkhat,  ash  and  others;  5)  from  250  to  500  meters  -  ’  '  ' 

secondary  mixed  deciduous  forest  of  oalc  and  asp. 

The  forests  of  the  Eastern- Manchurian  mountains,  like,  other 
regions  of  Korth-Eastem  China,  are  a  valuable  resource  and  are  ^  care- 
fu3.1y  protected.  A.t  the  present  time,  forest  management  operations 
are  being  conducted;  (timber  farms)  leskhozes  are  being  organized,  y.  ;  ■. 
which  are  engaged  in  ref orestration,  forest  preservation  and  studying  ; 
methods  of  forest  fire  prevention.  This  region  is  being  studied  for  .  : 
future  development  of  the  timber  industry '  i  >  ■  ■ 

Crop  cultivation  has  also  developed  in  this  region  but  on  a  • 

much  lesser  scale.  The  arable  land  is  located  in  the  foothills,  in  the 
places  where  the  forests  have  been  felled  on  the  low  mountains  and  also 
in  the  wide  iBountain  valleys  where  the  forests  have  been  done  away  with. 
Here  they  sow  beans,  millet,  com,  kaoliang,  wheat  and  other  crops; 
in  the  southern  sections  of  this  region  rice  is  grom.  :  In  some  of  the  ^ 
valleys  there  are  meadows.  ^  ^ v; 


•CONCLUSION 


Thus  we  see  that  as  far  as  natural  conditions  are  concerned,  the r 
plain  regions  which  lie- east  of  the  Great  Khingan  are  the  most  suitable 
areas  of  North-Eastern  China  for  the  development  of  agriculture.  .This 
may  be  attributed  to  the  warm,  moist  summer  and  the  good  soils  which 
are  for  the- most  part  clayey  and  contain  a  large  quantity  of  organic 
matter  (in  the  virgin  lands  up  to  30^)  ®wd  have  an  excellent  granular 
structure  and  a  neutral  or  slightly  soiir  reaction  (Cheng  Chao- shun, 
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1955  )•  The  even  relief  makes  it  easy  to  cultivate  the  fields  with  agri¬ 
cultural  machine3r5>-.  On  the  other  hand,  the  territory  which  lies  west 
of  the  Great  Khingan  and  the  southern  part;  of  these  mountains  where  the 
large  high- grass  steppes  are  located  are  rich  fodder  resources  and  let¬ 
ter  suited  to  the  development  of  animal  husbandry.  ’  ^  ;  ■ 

¥ithin' North- eastern  China,  large  areas  of  virgin  lend  remain 
up  to  the  present  time;  in  order  to  exploit  these  lands,  preliminary 
ameliorative  operations  of  various  types  must  be  carried  out  as  well  as 
all  Icinds  of  agro- technical  measures.  •  ■  ■  -  -  ■ 

Elemental  catastrophes  -  drou^ts  and  floods  -  are  very  harmful 
to  the  agriciilture  of  North-eastern  China.  Great  damage  is  ai.so  done 
by  universal  over-moisturization  of  the  soil,  which  is  caused  by  the  • 
abundant  summer  rainsj  this  has  resulted  in  the  overwhelmingly  large 
area  of  the  plains .  The  effects  of  drought  are  partly  neutralised  by  ^ 
cultivating  a  ’tri.de  selection  of  ci-ops  and  also  by  simultaneous  planting 
drouglit-resistant  and  moisture- loving  crops  which,  to  some  extent,  in¬ 
sure  stable  iiarvests,  although  at  times  the  effects  of  drought,  as  well 
as  flooding,  are  ruinous. 

The  most  radical  measure'for  combatting  flooding  is  water  regula- 
tion  on  the  largest  rivers  of  the  territory,  which  is  being  accomplished 
by  building  large  dams  and  reservoirs.  This  also  makes  it  easier  to  ef¬ 
fect  various  kinds  of  measures  to  combat  over-moisturization  of  the 
soils,  lack  of  moisture  in  the  soil,  strampiness  and  drought.  In  many 
cases  the  new. lands  can  only  be  effectively  assimilated  after  the 
rivers  have  been  regulated,  so  that  these  lands  are  protected  from  the 
threat  of  inundation.  '  -  ■  '  ' 

The  realization  of  these  projects  will  facilitate  a  great  in¬ 
crease  in  the  soto  area  and  fodder  lands  of  North-eastern  China.  For 
instance,  when  the  flow  of  the  Sungari,  Nonni  and  Liao  Rivers  has  been 
regulated,  huge  areas  of  virgin  land  within  the  Manchurian  plain  can  be 
cultivated.  Even  in  the  lowest  sections  and  the  poorly  drained  sec-  ■' 
tlons  where  there  are  many  lakes  and  swamps,  it  will  be  possible  to 
increase  the  sown  area  when  drainage  and  irrigation  systems  have  been 
put  into  operation.  When  the  flow  of  the. Amur,  Sungari,  and  the  Ussuri 
has  been  regulated,  large  virgin  land  masses  within  the  San-Chlang 
and  Northern- Khamcay  plains  will  be  made  available  -  for  agricultural 
exploitation,  t/hen  the  flow  of  the  Argun  has  been  regulated,  it  will 
be  possible  to  more  fully  utilize  the  Barga^  in  particular  the  Virgin 
lands  around  Lake  Hu-lun  will  be  open  to  agricultural  cultivation.  • 

It  is  a  well-known  fact  that  the  problem  of  regulating  the  flow 
of  the  and  the  rivers  of  its  basin  is  being  tackled  at  present 

by  the  joint  efforts  of  Chinese  and  Soviet  scientists.  A  series  of  •  ^ 
Bites  have  already  been  appointed  for  building  dams  and  future  reser¬ 
voirs;  means  of  combatting  over-moisturization  of  the  soils,  on  the 
lower  plains,  are  also  being  investigated.  Vfork  is  being  performed  on 
the  construction  of  new  agricultural  machines  which  can  be  used  for 
working  the  soil  and  gathering  the  harvest  under  very  moist  conditions 
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where .ordinary  machines  cannot  operate.  The  problem  of  the  Aur  is  a 
vital  one  for  the  Chinese. and  Soviet  Priatour;  ,■  •  .v  ■ 

Large  areas  of  virgin  lend. in  North- eastern  China,  both  within 
the  plains  and  on  the  mountain  slopes,  could  be  txirned  into  arable 
land  and  pasture-land  without  radical  changes  if  local  improvement 
projects,  reforestration  and  various  agro- technical  measxires,  etc., 
were  established.  Thus  the  possibility  of  new  agricultural  exploita.-, 
tion  in  North-eastern  China  is  still  very  great.  , 

:  No  less  important  are  the  possibilities  of  extending  the  forest 
econony  because  the  natural  conditions  of  this  area  are  perfectly  ,, 
suited  to  growing  valuable  species  of  trees.  As  has  already  been 
pointed  out,  the  best  prospects  for  developing  the  forest  econony  are, 
in  the  northern  section  of  the  Great  Khingan  mountains,  the  Small 
Khingan  and  the  Eastern-Manchurian  mountains  where  there  are  good 
opportvmities  for  reforestration.  .l.  .  v 
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Figure  1.  Flan  of  the  natural  regions  of  Korth-l-as-oeru  Cnxna 

I,-  Ifenchuriau  plain;  II  -  San-ch^ng  plain; 
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II.  Natural  Conditions  and  Agricultural  Development 
of  the  Province  of  Shantung 

-  hy  M.  N.  Gorbunova  v  ■ 

KiVIUIUyL  C0l©ITI0KS  ia€)  DiSTPJBUTIOWAL  EEATUEES 
OF  AGRICULTURAL  PRODUCTION  -  :  ; 

Agriculture  is  the  basis  of  the  econocy  of  Shantung.  More  than 
half  of  the  value  of  gross  production  (Prughbaj  17  August  1957 j  ^95o 
data)  is  in  agriculture  and  the  agricultural  population  includes  907a 
of  the  population  of  this  province.  The  great  importance  of  agricul¬ 
ture  is  determined  by  the  fact  that  it  provides  the  more  than  50  mil¬ 
lion  people  of  the  province  of  Shantung  with  foodj  the  industry  -  agri¬ 
cultural  raw  materials  -  also  provides  a  large  part  of  the  export 
products. 

In  the  scale  of  the  whole  country.  Shantung  stands  out  as  one 
of  the  tnain  producers  of  maiy  food  and  technical  crops.  In  wheat, 
soybean,  kaoliang  and  millet  production,  this  province  is  second  in 
the  country,  and  in  sweet  potatoes  it  holds  first  place.  It  is  knovnn 
for  its  high  indices  of  harvest  for  many  technical  crops  -  peanuts, 
cotton  and  tobacco.  In  peanuts  and  tobacco  production,  Shantung  sur¬ 
passes  fill  the  other  provinces  of  China  and  in  cotton  it  is  second  to 
the  province  of  Hopeh  (Course  in  the  Economic  Geography  of  China, 

1958).  Shantung  also  produces  a  goodly  amount  of  animal  raw  materials 
(bristle,  dovm  and  plumes)  and  is  known  throughout  the  whole  country 
for  its  fruit,  silk  and  fish  production. 

The  natural  conditions  of  Shantung  province  are  characterized 
by  a  succession  of  wide  plains  and  low  mountainous  regions,  excellent 
development  of  fertile,  alluvial  soils,  comparatively  high  summer 
temperatures  and  a  long  period  of  sunshine  which  encourages  the 
development  of  many  different  branches  of  agrlcxolture . 

Shantting  is  situated  along  the  lower  reaches  of  the  Yellow 
River  and  is  one  of  the  northern  coastal  provinces  of  China.  A  small 
part  of  the  territory  of  this  province  (153 ‘S  thousand  square  kilo¬ 
meters)  is  occupied  by  the  ancient  Shantung  mountains.  Adjoining 
these  mountains  from  the  west  is  the  large  section  of  the  Northern- 
Chinese  plain,  the  low-mountainous  Chiao-tung  peninsiila  and  many 
pma.T  1  coastal  islands.  Typical  of  the  surface  of  this,  territory  is 
the  small  area  of  mountains  which  make  up  3/5  of  the  total  area  of 
this  province .  They  are  situated  in  the  central  part  of  the  province 
and  occupy  almost  the  whole  Chiao-tung  penins\ala.  The  mountains  are 
composed  mainly  of  ancient  rock  beds  from  archaic  times.  They  are 
typified  by  low  altitudes  and  dismemberment.  (The  high  point  of  the 
province  of  Shantung  is  the  T'ai  Mountain  which  reaches  an  absolute 
height  of  15^^•5  meters.)  The  highest  mountains  in  the  central  part  of 
the  province  have  average  absolute  heights  of  400  meters  and  the 


anomitains  of  the  peninsvila  have  heights  averaging  200  meters.  This 
allows  for  fairly  intensive  economic  exploitation  of  this  territoiy. 

On  the  gentler  slopes,  fruit  trees  are  planted  and  terraced  fields 
are  laid  out.  Terracing  is  frequently  used  in  the  northern  and  west¬ 
ern,  foothills  of  the  Shantiing  mountains  where  the  comparatively  com¬ 
plex  river  system  provides  the  fields  with  an  adequate  supply  of 
water.  The  Shantung  mountains  are  almost  completely  unforested  (only’ 
Kji  of  the  territory  of  this  province  is  forested)  and  a  large  part  of 
■this  territory  lacks  even  a  grass  covering  which  is  the  reason  for  the 
extensive  river  erosion  and  wash- away  of  soil.  In  connection  with 
this,  exploitation  of  the  mountains  for  crop  cultivation  and  animal 
raising  is  limited  and  livestock  raising  in  Shantxang  like  everywhere 
else  in  Eastern  China,  is  "based  on  surplus  agricultural  production. 
Inadequate  pastureland  is  the  reason  for  another  peculiarity  of  ' 
an-twai  raising  in  this  area  -  the  preferred  breeding  of  big  cattle 
which  are  kept  almost  year-round  in  stalls,  the  development  of  hog 
raising  and  the  relative  unimportance  of  sheep  and  goat  raising. 

•  The  plains,  large  areas  of  which  .are  to  be  found  only  in  the 
western  part  of  Shantung,  iare  the  main  crop  growing  regions .  ^  This  land, 
which  encompasses  the  Shantung  mountains  in  a  kind  of  half- circle,  and 
comes  out  at  Po  Eai  Bay  and  the  Yellow  Sea,  is  a  continuation  of  the 
.Eorth- Chinese  plain,  which  is  formed  from  the  alluvion  of  the  Yellow 
River.  Only  in  a  few  places  is  the  even  surface  of  these  plains 
broken  by  rises  and  they  are  ^nost  entirely  under  cultivation.  The 
main  pasture  lands  are  concentrated  in  this  area;  the  total  pasture 
land  in  I956  consisted  of  9300  thousand  hectares,  more  than  half  of  . 
the  whole  territory  of  this  province  (6l^). 

The  climatic  conditions  of  the  province  of  Shantung,  vrtiich  is 
situated  between  the  3^  and  38°  parallels  of  latitude,  are  character¬ 
ized  by  a  moderately  cold  and  dry  winter  and  a  hot,  moderately  das^) 
summer.  The  monsoon  atmosphere  circulation  and  resultant  change  in 
the  air  masses,  which  cause  changes  in  weather,  have  a  decisive  influ¬ 
ence  on  the  climate  of  Shantung  as  well  as  the  other  coastal  regions 
•of  China.  The  clear,  dry  winter  days  are  associated  with  cold  air 
masses,  which  come  from  the  north  and  the  north-west,  from  Siberia. 

The  rainy,  damp  summer  weather  is  caused  by  air  masses  coming  to 
Shantung  from  the  south-east,  from  the  area  of  the  pacific  Ocean. 

The  eastern  regions  of  Shantung  have  a  milder  and  more  humid  climate 
while  the  climate  of  the  western  regions' is  dryer  and  more  continental. 

In  the  central  part'  of  the  province,  the  average  temperatures 
in  the  coldest  month  -  Januairy  -  are  -2.5>  -3°  hottest 

month  -July,  27-29®.  On  the  peninsula,  the  average  January  teng)era- 
ture  is  around  -1.5®,  and  the  average  July  temperature  is  2k®.  (Cli — 
matic  Atlas  of  China,  1953)*  Thus,  the  annual  fluctuation  in  tempera¬ 
tures  is  greater  in  the  western  part  of  the  province  where  it  is  30® 
and  more  than  on  the  coast  (25®).  Daily  temperature  fluctuations  are 
also  great:  on  the  plains  they  are  10-l4°,  on  the  coast  10-12®. 


(Lo  K'ai”fu^  Chou  T’ing~ju  and  others^  1957)*  :  western  section 

it  gets  warm  earlier  and  the  spring  plowing,  sowing  and  harvesting  is  ^ 
carried  out  from  15  to  20  days  earlier  than  in  the  eastern  section. 

The  comparatively  hi^  winter  temperatures  benefits  winter  grain  crops 
which  do  well  through  the  Shanjiung  winter  in  the  absence  of  snow. 

,  The  .period  of  above- fx'eezing  temperatures  lasts  bn  an  average 
of  250  days  which  allows  for  three  harvests  every  two  years  on  the 
drier  fields  or  five  harvests  per  three  years  and  even  two  harvests 
in  one  year  on  the  well— watered  fields .  But  sometimes  in  the  spring 
and  autumn.,  there  is  a,  sharp  fall  in  temperature  due  to  the  invasion, 
of  cold  arctic  air  masses.  Eeirly- autumn  and  late-spring' frosts,  which - 
shorten  the  vegetational  period,  are  harmful  to  the  crops  and  cause  a  ... 
great  deal  of  damage  to  agriculture.  _• 

According  to  the  average  annual  amomt  of  precipitation  which 
is  650  mm,  almost  the  whole  of  Shantung,  ..with  the  exception  of  the 
CTfli  1  south-eastern  coastal  belt,  belongs  to  the  dry  terper ate  zone.  - 
The  plain  regions  in  the  north-west  of  the  province  are  the  driest  . 
areas;  the  annual  precipitation  here  is  no  more  than  500  mm.  Inade¬ 
quate  natural  moisture,  which  is  particularly  noticeable  on  the  plains, 
the  principal  agricultural  areas,  is  compensated  for  to  a. large  extent 
by  artificial  irrigation. 

All  of  Shantxjng;  like  most  of  China,  is  marked  by  the  irregu¬ 
larity  of  the  rainfall  over  the  year.  Most  of  the  rainfall,  around 
75^  of  the  annual  amount,  occurs  during  the  three  sumiaer  months,  July 
and  August  being  the  most  rainy  months  when  the  rainfall  is  around 
150-200  mm.;  the  rain  usually  falls  oyer,  a  protracted  period  in  a 
drizzled  form.  Maximum  precipitation  in  the  summer,  which  coincides 
with  the  period  of  vegetation,  is  exti-emely  beneficial  to  pl^ts  and 
crops.  However  the  monsoon- type  precipitation  has  its  negative 
aspects.  The  abundant  summer  rains  instigate  a  rise  in  the  water  level 
on  the  rivers  which  used  to  cause  flooding  and  huge  damages  to  the 
cropland.  Besides  which,  the  winter- spring  seasons,  when  the  agricul¬ 
tural  crops  are  developing,  has  the  lowest  amount  of  precipitation 
(in  the  north-western  part  of  Shantung  only  15-17f»  of  the  annual  pre¬ 
cipitation  falls  from  December  through  May,  and  on  the  coast  only  I6-  ■ 
20^).  The  inadequate  precipitation  in  the  spring,  the  sharp  rise  in  . 

temperatures  and  the  dryness  of  the  air  leads  to  still  another  natural 
catastrophe  -  spring  drought.  This  also  causes  serious  damage  to  agri¬ 
culture.  This  regj-on  is  also  characterized  by  the  great  fluctuation 
in  the  amount  of  precipitation  from  year  to  year  which  averages  less 
than  255j  of  the  average  arjiual  amoxmt.  In  the  city  of  Chi 'nan,  for 
instance,  the  average  annual  precipitation  is  632  mm  (based  on  obser¬ 
vations  from  1916  through  1953  -  “by  the  hydro- meteorological  station 
in  the  city  of  Tszinan')  but  a  maxim-urn  of  1021  mm  which  is  61^  more 
than  the  average  amount  has  been  recorded,  and  a  minimal  amount  of 
348  mm  which  is  45/^  less  than  the  average  amount  has  been  recorded. 
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'  soil  covering  of  Shantung  is  fairly  uniform.  Ttro  basic 

Sfin  l^ght-hromi  soils  which 

?nf+  J  province  and  brown  forest  soils.  The 

^0at-brown  soils  are  to  be  found  on  the  plains  and 'in  the  foothills 
are  guite;  fertile  and  suitable  for  gLwing  vSiJSs  t^es  S  * 

development  in  the  region?where  the 
wSk  f  ""I  veil-developed  river  net- 

year,  if  most  of  the  crops  have  a  good  yielding  capacity.  ;  .  •; 

T>T>AiinHoi  be  found  on  the' new  alluvial  and 

usually  characterized  by  a  neutral  or 
sli^tly  alkaline  reaction,  a  light-brown  color,  and  a  large .  accumu- 
a  ion  of  humus  and  by  high  carbonization  and  clay  formation  in  the 
whole  soil  composition.  The  soils  are  saturated  with  Ca- •  and  Mg*  •  ■ 

tSaroultlvSS'  the  Influence  of  prolongeS  agricul- 

wv^aj.  cultivation,  the  original  properties  of  the  lisht-bro™  soils 

TOdergo  a,  radical  change.  Their  natxjral  granular- crumbly  structure 
IS  alternated  and  the  amount  of  humus  and  nutritive  properties  is' 
decreased,  which  lowers  their  fei^ility  and  the  hI?ves?>Sd  of  agri- 
cialtural  crops.  In  order  to  increase  the  fertility  of  the  light-brown 

methods  have  been  introduced  all  over 
Sf  “®°hanized  labor,  improved  methods  of 

^  "  rotation  of  crops  with  leguminous  grass  and 

sytotematic  organic  and  mineral  fertilization.  ’ 

Shantung,  there  are  three  separate 
?f  “^h-hrown  soils:  1)  light-brown  prlfflltive  carbonated 

sSs’(^  “d  3)  typical  lisht-brown 

carbonaSd  are  the  light-brown  primitive 

^  ^  soils,  because  they  make  up  the  basic  mass  of  arable  land 

and  wLt^S>i?+^*  territory  of  the  North  Shantung 

Siacterl^H^r®e^f'!^  “''^“■'^’^hhese  “Oils.  The  typical 

in”Ssf  sSls  befi^fh  ^  “■*  superficially  apparent 

have  a  formed  comparatively  recently.  They 

aS  a  uil£™  mS;?  t  ^  ^  «ll-«ofined  cloddy- crumbly  atruc?ure, 
and  a  uniform  mechanical  composition  with  a  predominance  of  fine  sandv 

with  Ca-  aL 

SStSlerSf  So^fd*”^"  ylllages^aSf  SoS 

ceme-cerxes,  plowed  and  sown  to  crops,  *  - 

Ti-in  light-'brown  lixiviated  soils  are  to  be  found"  on  the  foot- 

11  plains  and  also  in  the  hilly  regions  of  the  Tszyaodun  peninsula 

th?'hich^SLT'^^?™^^^>^®  light-bro-tm  primitive  soils  but  because  of*  • 
the  high  level  of  moisturizatlon,  their  carbonate  range  is  consider¬ 
able  decreased.  The  marl,  sandy  soils  of  this  sub- type  ^e  ve?v  ' 

vigorous  and  usually  contain  no  lime;  they  are  especially  good^or  ■ 
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groving  sweet  potatoes  and  peanuts;'.  In  the  area  where ^  the  soil  is'of. 
the  light-brown  lixiviated  type,  the  natural  vegetation  is  better 
preserved  than  on  the  plains  where  the  soil  is  of  the  light-brovni 
primitive  type.  The  main  types  of  vegetation  here  are' various  hinds 
of  oak,  Mongolian  linden,  Chinese  ash,  small- leaf  maple,  kozhevennaya 
skumpiya,  Eastern  thuya,  and  a  variety  of  bushes  -  gledichiya,  obvoynik, 
buck- thorn,  and  lespedetsa  (Hou  Hsueh-yu,  et.  al.,  1957)* 

l^pical  light-bro^m  soils  are  noted  for  their  well- developed 
profile  and  well-defined  signs  of  clay  formation.  They  are  not  very 
common  and  are  to  be  found  in  the  part  of  the  Hsiao- ching  Eo  plain  " 

which  lies  along  the  Chi- nan  to  Tsingtao  Railroad.  These  soils  are 
used  for  growing  grain  crops  and  tobacco.  :  / 

The  brown  forest  soil,  in  its  various  forms,  is  found  in  the 
mountains  and  hilly  regions  of  the  province.  These  soils  have  an  acid  ■ 

reaction,  a  granular  structure  and  have  a  low  percentage  of  humus  in 
their  whole  profile;  they  contain  a  small  quantity  of  organic  properties. 
The  region  where  these  soils  are  most  highly  developed,  is  the  main 
forest  area  of  Shantung.  Both  coniferous  trees  (dark-colored  pine, 

Chinese  pine  and  T’ung-po-er-k  pine)  and  broad  leaved  varieties  (liao- 
tung  oak,  jagged  oak,  cork-oak,  itour  linden  and  leaf-bearing  ash)  grow 
on  these  soils.  •  These  soils  are  also  extensively  used  for  crop  ciiLti- 
vating,  for  livestock  grazing  and  for  tree  planting.  In  the  sections 
where  the  relief  is  more  even  and  the  soil  layer  is  deeper,  the  main 
agricultural  crops  are  wheat,  corn  and  Gaolyan.  At  the  foot  of  the  mourt-  . 
tains  and  on  the  mountain  slopes,  fruit  trees  are  planted  including 
apple,  pear,  plum,  walnut,  Chinese  chestnut  and  others.  In  the  upper 
sections  of  the  mountains,  where  the  soil  covering  is  very  slight,  oiJLy 
Arakhis,  Eatat  and  beans  are  cultivated.  , 

Besides  light-brown  and  brown  forest  type  soils  which  are  ex-  ' 
tensively  used  in  the  agricultural  economy,  there  are  other  types  of 
soil  in  Shantung,  which  are  of  less  economic  value.  To  these  soils  be- 
long  to  varying  degrees,  the  salty  soils  which  occupy  more  than  300 
thousand  hectares  (Kung-jen  Jih-pao,  23  JuJLy  1955)  the  sandy  and 
meadow- swamp  soils  which  are  found  in  the  flooded  regions.  In  the 
mountains  where  the  slopes  are  very  steep  and  there  has  been  a  lot  of  ,  : 
erosion,  very  poor  skeletal  soils  are  to  be  found.  -  '  ‘  ' 

Like  everywhere  else  in  China,  the  agricultixral  economy  of 
Siantung  is  veiy  diversified.  Both  crop  cultivation  and  animal  rais-  '  ' 
ing,  as  well  as  various  subsidiary  branches,  are  developed  here.  (The 
main  subsidiary  branches  are;  gathering  wild  plants,  hunting,  fishing, 
primary  processing  of  agricultural  products,  home  industries  for  local 
needs  and  for  export  outside  of  the  province.)  In  1956,  76^  of  the 
value  of  agricultural  production  was  in  planting,  13?'3  in  subsidiary 
branches  and  only  11^  in  animal  raising.  The  cultivation  of  Shantung 
specializes  in  grain  (89^  of  the  plough  land  is  planted  to  grain),  but 
technical  crops  and  fruit  crops  also  play  an  important  role.  Shantung 
differs  from  the  north  and  south  of  China  in  its  selection  of  crops; 
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the  croTJS  grown  here  reflect  its  intermediary  position  -between  the 
temperate  Snd  sn-b- tropical  zones.  Gaol^an,  Jer  '• 

are  native  to  Korth- eastern  China,  are  grown  here  as  well 
wheat  cotton,  hast  crops  and  tobacco  which  are  also  grown  in  Southern 
China^  Another  feature  of  crop  cultivation  in  Shantung  is  the  high 

of  teetaical  crop=  as  oo^ared  : 

inces-  however  these  crops  do  not  yet  play  an  important  role  in  the 
Snoiv  as  SeyT  in  th?  southern  part  of  the  countxy.  The  most  impor^ 
tant  of  these  are  cotton  and  peanuts  while  in  the  south  there  is  a  wi  e 
development  of  tea  shrubs,  bast  crops,  olive  trees  ^d  sugar  cane.  ;  ' 

Unlike  the  southern  provinces  of  China,  which  are  famous  fo 
their  citrus  production.  Shantung  is  one  of  the  main  ■  ' '  , , 

regions  of  th?  country  for  growing  temperate  zone  toits.  Shant^g  ^ 
•f-nints  such  as  Yaii-t'a!  apples,  lai-yang  pears  and  Pu- shim  cherries  axe 
Lam  throu^out  the  country.  At  the  same  time 

also  grown  in  the  more  southerly  regions  of  the  county  like  g^^pe  , 
Khurma  and  peaches.  Fruits  which  are  groTO  only  H  , 

ling,  Ju-ju-pi  Zhuzhuby  (a  typeof  Chinese  date)  and  pomegranates  with  ^ 

smooth  stones,  which  are  grown  in  .the  I  Hsien.^  v  +voc  viich  -nm-ndr- 
Animal  raising  in  Shantxmg  is  characterized  by  the  big  p  ^ 
tion  of  iSS  cattle:  pigs  a::d  domestic  fowl.  There  is  a  predomin^ce^ 
If  work  animals  like  big  cattle,  donkeys  and  mules. 

other  provinces  of  Northern  China,  in  Shantung  they  ma]..e  much  greatei^  . 
use  of  co’vrs  not  only  for  field  vork  "but  also  for  meat.  -uj  v. 

.The  principal  agricultural  crops  are  wheat  and  soybeans  which 
occu-py  52.6^  of  all  the  sown  area  of  the  province  (Economc  Geography 
of  wSthern  China,  1957).  These  crops  provide  the  basis  ^  ^ 

balance  of  Shantung  in  the  absence  of  coarse  grain  crops  (like  baoli 
corn  and  millet),  which  are  typical  of  north-eastern  aiina^and,  rice  ana 
sweet  potatoes  which  are  native  to  the  southern  section. 
million  hectares  are  sown  to  wheat,  half  this  amount  of  land  is  /  ^ 

to  soybeans.  -Wheat  is  cultivated  everj'where  and  is  the  main  crop  in 
most  If  the  uyezds  with  the  exception  of 

talnous  sections;  more  than  30/.  of  the  plough  .  . 

The  largest  areas  sown  to  wheat  are  located  around  "^be  water-shed 
the  Yellow  River  and  the  Hsiao  Ch'lng  Ho  where  the  soils  of  the 
light-brown  primitive  type.  In  Shantung  wheat  is, 

crw:  it  is  planted  in  September  and  harvested  in  J^e  after  which 
soybeans  (a  summer  crop)  are  planted  on  the  same^ fields  ' 

in  the  beginning  of  September.  The  wheat  harvest  averages  3*5 
Lr  regiL  plaited  to  beans,  which  are  the.  forerunners  o^^beat 
in  the  crop  rotation,  correspond  territorially  to  the  regions 
to  wheat  but  they  are  more  numerous  in  the  south-western  ^d  southern 
TJSZ  of  the  province  Where  more  than  30/  of  the  f -gh  a^d  - 

planted  to  them.  The  soybean  harvest  averages  around  1.3  mllion  ton  . 
Lsldes  these  basic  crops,  coarse  grains  are  also  g^own;  the  moot  im¬ 
portant  of  which  are  kaoliang  and  millet  end  recently  they  have  starteu 


to  grow  corn. 


.  As  vas  mentioned  above,  the  technical  crops  are  very  important 
in  the  crop  cultivation  of  Shantung.  Although  they  still  make  up  a 
g-.-nai  1  share  of  the  sown  area  (around  10^),  they  furnish  one  fourth  of 
the  total  value  of  .crop  output  and  malce  up  an  •’•juportant  part  of 
Shantung  exports.  The  main  technical  crops  are  corn,  Aralchis,  and 
tobacco;  more  than  95^  of  the  area  sown  to  technical  crops  is  sown  to 
these  three  varieties.  The  teclmical  crops  grew  rapidly  after  the  ^ 
liberation  of  China.  During  the  first  five-year  plan  cotton,  tobacco" 
and  Arakhis  harvests  increased  almost  two- fold. 

The  technical  crops  are  distributed  quite  extensively  over  the 
territory  of  the  province.  On  the  plains  where  there  are  light-brown 
fertile  soils,  cotton,  tobacco  and  bast  grovr  well;  in  the  hilly  regions 
of  the  Chiao-tung  peninsula  where  the  climate  is  warm  and  moderate, 
peanuts  and  also  cenafe  grow  well  on  marl,  sandy  soils.  The  main  cot--  ■ 
ton  region  .is  in  the  Northern  Shant\Ang'  and  Western  Shantung  plains 
with  their  alluvial  soils.  The  area  sown  to  this  crop  amounts  to  800 
thousand  hectares.  In  Shantung  high-quality  fine  and  long- fiber  cot¬ 
ton  is  gro-vm  which  is  used  for  manufacturing  yarn  No.  42- 60.  The  cot¬ 
ton  is  planted  between  rows  of  winter  wheat  in  April  and  May  and  is 
harvested  in  September  (in  the  northern  part  of  the  peninsula  it  is 
harvested  as  late  as  October.) 

■Peanuts  are  the  second  most  important  technical  crop  of  Shantiujg.- 
This  province  produces  more  than  one  third  of  the  .whole  peanut  harvest 
of  China  and  more  than  one  fourth  of  all  the  area  sown  to  this  crop  is 
concentrated  in  this  province  (Liu-Shih-ch'i,  1955)*  Shantung  there 
are  three  main  regions  where  peanuts  are  grown;  l)  the  central  section 
of  the  Shantung  mountain  group  (Hsing-t'ai  and  lva.n-yang  hsien)  2)  the 
south-eastern  coast  of  the  Yellow  Sea  and  3)  the  eastern  extreme  of 
the  Chiao-tung  peninsula  where  the  marl  sand  soils  are  planted  to.  pea¬ 
nuts  .■  Peanuts  is  planted  in  the  spring  (in  the  first  ten  days  of  I'iay 
on  the  peninsula  and  in  April  in  the  central  section;  it  is  harvested 
in  October  and  November.  Shantung  is  the  main  peanut  producing  region 
in  the  covintiy  and  is  known  for  its  high  yield:  an  average  of  l8 
centners  per  hectare  and  in  some  places  30“40  and  even  80  centners  - 
per  hectare.  ,  ,  ^  ■ 

Tobacco,  which  places  third  in  importance  of  the  technical  .  ; 
crops  of  Shantung,  is  soto  over  an  area  of  4o  thousand  hectares; 
around  six  thousand  tons  are  harvested.  The  main  region  of  its  culti¬ 
vation  is  the  area  aroimd  the  central  part  of  the  Chi-nan  to  Tsingtao 
railroad,  the  main  tobacco- growing  center  is  the  town  of  Wei- fan. 

Tobacco  is  one  of  the  most  labor- demanding  crops;  it  is  planted  in 
seeds  and  cultivated  in  rotation  with  wheat  on  irrigated  ground.  (See 
Map  Insert).  ■  ,  ^ 
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-  The  diversity  of  the  natural  conditions  of  this  small  territory 

has  led  to  localization  and  specialization  in  varioiis  regions.  Shantung 
can  he  divided  into  three  main  sections  according  to  economic  special!-  ; 
zation  and  direction  of  development:  1)  the  region  of  the  western 
plains^  2)  the  central  mountain  region  and  3)  tlie  Chiao-tung  low  moun¬ 
tainous  region.  All  of  these  are  agricultural  regions  hut  the  relation 
of  crop  cxiltivation  to  animal  hushandry  varies  from  one  region  to 
another;  they  are  also  distingviished  according  to  the  selection  of  ; 
agricultural  crops  and  the  type  of  livestock. 

The  region  of  the  western  plains  occupies  the  most  arable  and 
hahitahle  territory  in  the  north-  and  wouth-western  part  of  the  prov¬ 
ince^  adjoining  the  Shantung  mountain  group.  Here  the  climate  is  warm ^ 
and  dry  (the  average  July  temperature  is  27-29°);  the  amount  of  precipi¬ 
tation  is  500  mm  8nnuai:]y  which  falls  mainly  during  the  summer.  Fertile 
light-hro\m  primitive  soils  are  widely  distributed  in  this  region  and 
the  soil  cover  is  very  good.  Unlike  the  other  regions^  irrigation  is 
well- developed  here  and  this,  combined  with  careful  working  of  the 
land,  and  a  large  amount  of  fertilization,  has  made  it  possib3.e  to 
bring  in  large  harvests.  _  . 

This  region  specializes  in  wheat,  cotton  and  soybean  production. 

It  is  the  main  grain-cotton  producing  region  where  more  than  75/® 
the  cotton  crop  is  concentrated  and  around  of  the  wheat  crop  of 
Shantung.  Kaoliang,  millet,  corn  and  tobacco  are  also  grovm  here. 

Fruits  and  vegetables  are  also  gron-m  here  including  dates,  peaches  and^ 
pears  and  various  kinds  of  melons.  In  animal  husbandry  the  breeding  or 
large  cattle  which  are  kept  almost  the  year-round  in  pens  is  prev^ent 
along  with  hog  raising.  Poultry  farming  is  also  engaged  in,  particularly 

water  fowl.  . 

In  this  region  there  are  large  stretches  of  salty  lands  along  tna 
coast  of  Po  Hai  Bay  and  the  flooded  belt  of  the  plains  around  the  lakes . 
Therefore,  besides  the  struggle  for  good  harvests  which  is  the  foremost 
task  for  all  the  regions,  the  further  development  of  agriculture  here 
is  closely  tied  to  the  agriculture  assimilation  of  these  lands.  ^ 

The  central  mountain  region  lies  in  the  Shantung  mountain  chain 
which  is  located  at  the  center  of  the  central  half  of  Shantimg.  The 
mountains,  was  was  mentioned  earlier,  have  an  average  elevation  of  400 
meters  above  sea  level  and  certain  peaks  are  as  high  as  1000  meters; 
the  foothills  have  an  average  elevation  of  less  than  350  meters. 

The  moist  warm  monsoon  winds  which'  come  from  the  ocean  are  re¬ 
tained  by  the  Shantung  mountains  where  the  annual  rainfall  is  from  700 
.to  1000  mm  or  almost  twice  as  much  ,as  in  the  other  regions.  The  soils 
here  are  of  the  brown  forest  type  with  varying  mechanical  composition  . 
depending  on  the  bed  rock.  The  warm  weather  and'  abundant  rainfall  have 
encouraged  crop  cultivation  and  fruit  grow-ing  on  most  of  these  soils. 
Three  harvests  every  two  years  are  gathered  on  these  soils  with  n 
:  fairly  high  yielding  capacity .  -a. 
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Water  erosion  does  a  lot  of  damage  to  agricultilre  in  this  region-. 
The  erosion  is  encouraged  by  the  large  amount  of  rain,  the  torrential 
way  in  which  it  falls  and  the  almost  total  lack  of  natui’al  vegetation 
in.  this  area.  Water  torrents  not  only  cairy  away  the  upper  fertile 
layer  of  the  soil  which  leads  to  the  formation  of  skeletal  poor  soils 
so,  that  the  bed  rock  is  uncovered  (this  occurrence  is  typical  of  the 
T*sti  Shan  rango)  hut  these  torrents  also  form  vide ^  deep  gullies*  The 
soil  washaway  is  very  great  in  the  T'ai  Shan  and  Lu  Shan  ranges.  The 
common  occurrence  of  plane  and  linear  erosion  in  this  region  has  led 
to  a  decrease  in  the  amount  of  arable  land  and  has  lowered  the  soil- 
fertility;  it  has  also  lowered  the  level  of  sub-soil  waters  which 
limits  the  water  supply  for  the  population  and  the  livestock  watering- 

places.  ..  ■_  ■  ’  ,  .  ■ 

The  mountainous  relief  and  intensive  erosion  of  this  region 
complicates  the  introduction  of  agriculture  into  this  region;  as  com¬ 
pared  with -the  other  sections  of  Shantung,  it  is  less  developed  from  . 
an  economic  standpoint.  Crop  cultivation  here  is  not  very  marketable 
and  animal  husbandly,  even  though  it  plays  a  more  important  role  than 
in  the  other  regions^  has  also  not  developed  very  far  hecause  of  the 
stoniness  of  the  pasture  land  and  the  dryness  which  is  caused  by  many 
lime  deposits.  This  region  is  not  self-sufficient  and  imports  grain 

from  neighboring  regions.  ■  ,  , 

The  main  crops  here  are  coarse, grain  crops,  millet  and  kaoliang, 
but  on  the  scale  of  the  over-all  province,  the  region  is  distinguished 
foTC  its  production  of  sweet  potatoes  and  peanuts,  which  are  mainly 
concentrated  in  the  south-eastern  coastal  area  along  the  Yellow  Sea i. 

The  other  technical  crops  are  not  very  common  here.  Fruit  growing  is 
well- developed  in  this  region,  the  principal  fruits  being  khurny  and 
hawthorn  fruits.  Characteristic  of  the  animal  husbandry  is  the  preva¬ 
lence  of  small  cattle,  sheep  and  goats.  In  the  future,  a  good  deal  of 
attention  will  be  devoted  to  improving  the  poor  lands  and  reforestra- 
tion  in  the  Central  mountain  region.  , 

An  extension  of  the  land  under  high-yielding  crops,  particularly 

corn,  is  very  important.  ^ 

The  Chiao-tung  low  mountainous  region  includes  the  peninsular 
territory  of  Shantung  to  the  east  of  the  Chiao  Ho.  This  Is  the  smallest; 
region  (17.4^  of  the  whole  area  of  the  province).  It  has  however  heen 
subjected  to  a  many- faceted  development  because  of  the  diversity  of 
natural  conditions.  Along  with  crop  cultivation  which  is  characterized 
by  a  good  deal  of  selectivity  in  the  crops,  the  fruit  growing,  silk,  ■ 
producing  and  livestock  raising  branches  of  the  econony  as  well  as 
fishing  and  other  subsidiary  industries  are  well- developed.  ■  ; ; 

The  greater  part  of  this  region  is  covered  with  low  mountains 
(up  to  300  meters  above  sea  level).  Plains  lie  along  the  sea  coast 
and  along  the  river  valleys,  as  a  whole  they  oceuxy  a  small  part  of 
the  territory  and  they  are  not  very  workable  -  the  average  arable  land 


per  person  here  is  only  0.l6  hectare.  The  climate  is  warm  and  damp^ 
the  annual  rainfall  is  700  mm  and  more.  In  the  low  mountainous  ■ 

regions,  the  soils  are  mainly  of  the  hrown  forest  type;  on  the  plains 
they  are  light-brown  highly  lixiviated  soils.  :  •  -  ■  - 

This  region  specializes  in  the  production  of  grain  crops,  sweet 
potatoes  and  peanuts  which  ressembles  the  preceding  region  but  grain 
crops  are  more  important  here  (the”;,  occupy  around  of  the  plough 
land)  and  animal  husbandry  is  less  well- developed  than  in  the  previous 
region.  The  main  grain  crop  is  wheat,  then  corn  and  soybeans  but  the  . 
main  agricultural  crops,  for  which  this  region  is  noted  on  the  scale 
of  the  whole  province,  are  sweet  potatoes  and  peanuts.  More  than  one 
third  of  the  total  area  planted  to  these  crops  is  concentrated  in  this 
region  and  around  half  of  the  harvest  of  these  groups  is  gathered  here. 
Host  of  the  crops  are  sown  around  the  plains  where  the  soils  are  quite 
fertile  and  ssndy.  One  harvest  of  peanuts  and  sweet  potatoes  or  two 
harvests  of  wheat  and  corn  are  gathered  per  year,  or  three  harvests 
of  corn,  millet,  wheat  and  soybeans  every  two  years. 

This  region  is  known  for  its  production  of  apples,  pears  and 
grapes.  The  apple  harvest  is  $0^  of  the  harvest  of  the  whole  prov¬ 
ince  -  pears,  20^  and  grapes  -  305^*  Silk-worm  breeding  is  also 
practiced  here,  mainly  oalc  silk-worms  (K'xm-shan,  Wen-teng,  Mou~p*ln, 
and  K*ung-jni  hsien.  The  production  of  oak  sillc-vrorm  cocoons  amounts 
to  205a  of  the  production  of  the  whole  province .  In  the  ani3ii8l  hus¬ 
bandry  branch  of  agriculture,  hog  raising  is  most  highly  developed, 
especially  hog  breeding  which  provides  bristle  for  export .  One  fourth 
of  the  whole  hog  stock  of  the  province  is  concentrated  in  this  region. 

The  most  common  beast  of  burden  is  the  donlcey,  to  a  lesser 
degree,  the  cow. 

\Along  the  coast,  fishing  and  cultivation  of  sea  algae  is  prac¬ 
ticed.  The  main  kinds  of  fish' are  gorbylevye,  voloSokhvost,  mackerel 
and  cod.  Shrimp  are  also  caught  here;  Shantung  is  knovm  for  its 
shrimp  catch  in  the  other  coastal  provinces  of  China  and  also  for  its 
crabs,  crayfish,  holothurians  and  shell- fish.  , 

THE,  MAIN  PROBIEIiS  OF  POST-WAR  AGRICULTURiu:.  DEVELOHMT^  ' 

After  the  liberation  of  China  and  the  successful  completion  of 
cooperization  (at  the  end  of  I956  in  Shantung  95fa  of  the  peasants' 
holdings  had:  been  turned  into  cooperatives,,  of  which  75/a  consisted  of 
cooperatives  of  the  higher  type  -  "Druzhba"  l4  November  1956 )>  the 
scale  of  agricultural  development  in  Shantving  began  to  rise .  The  har-’ ' 
vests  of  food  and  technical  crops  increase  from  year  to  year  and  their 
yielding  capacity  is  also  on  the  increase.  In  1948  the  harvest  of  food 
crops  was  7,9  million  tons,  raw  cotton  -  61.6  thousand  tons,  peanuts  - 
317  thousand  tons.  In  1957  the  production  of  food  crops  had  Increased 
to  3.5.2  million  tons,  raw  cotton  -  to  270  thousand  tons  and  sweet 
potatoes  -  to  1385 *5  thousand  tons.  (The  Economic  Development  of  the^’ ’ 
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Peoples •  Democratic  Countries  of  Asia,  I957 ),■  The  yielding  capacity  of 
grain  crops  increased  from  9.3  centners  per  hectare  in  19^9  to  18 
centners  per  hectare  in  1955;  cotton  from  I.5  to  5.7  centners  per 
hectare  (Jen-min  Jih-pao  -  29  Sept.  1956),  tobrcco  from  7.5  to  l6.4 
centners  per  hectare  and  peanuts  to  I8  centners  per  hectare. 

In  the  second  five-year  plan  {1958-I962)  agriculture  is  develop¬ 
ing  on  an  even  larger  scale.  In  this  respect,  I958  is  a  veiy  good  ^ 
example;  fchere^was  a  much  larger  harvest  of  grain  crops  and  cotton  that 
year  than  in  the  preceding  year.  This  harvest  fulfills  the  basic 
ntit.r.Ttional  needs  of*  the  province.  ' 

tMo..  *' ''^i'^ely  developing  movement  towards  the  establishment  of  peo- 
ples  communes  has  played  an  important  role  in  increasing  agricultural 
.  production  and  in  further  economic  development.  ■  . 

problems  in  Shantung  is 

iSS  aJd  ^‘^ollowing  circumstances:  this  province  is  not  very 

large  and  has  a  dense  population.  It  is. known  that  this  province  is 

lion  Szechwan  in  the  number  of  its  inhabitants  (51.7  mil- 

one  of  the  (^53. 3  thousand  square  kilometers)  it  is 

sm^lest  provinces  in  China.  The  density  of  the  population 
(averaging  340  people  per  square  kilometer)  exceeds  the  average  popula- 

1  conditioned  an  extremely 

ShfiiSS  ^  land- and  the  amount  of  ploughed  land  in 

provinces  of  the  counti^i^  However 

deupiue  the  hi^  level  of  agricul-tural  assimilation  of  its  territorv  " . 

marked  by  the  small  degree  of  accessibility  of  its  plough 
f  peasant  population  on  (around  I9  hectares  ?or  every  iSo 
for  agriculture,  which  is  less  than  average  for 
.he  countiy  as  a  whole.  Therefore  the  importance  of  increasing  the 
land  resources,  which  is  important  to  the  whole  countiy  and  to^all 

econo^,  assi  an  :  - 

f^e^re  are  very  limited  reserves  of  virgin 
t  ^  “ore  than  0?3 

ovL""  «5ob  of  drawing  them  the  ' 

•7f  +u  ^  turn-over  is  not  being  performed  on  as  Vide  a  scale  as  it 
IS  in  the  western  and  north-eastern  regions  of  the  country.  This  is 
sSmg?  extremely  slow  grov/th  of  the  arable  reserves  in 

+>^^<5 '  throu^  1957>  the  gro^rth  of  arable  area  was  only  U^* 

2so  toTla?S^^''''t  “‘"^^^'^y^-t^^ough  virgin  land  assimilation  but  : 
ajclstS  bef“f  properties  which  ; , 
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The  assimilation  of  virgin  and  fallow  lands  in  Shantung  is 
conditioned  hy  the  natural  conditions  of  this  territory.  Tlie  main  fear, 
ture  of  the  Shantxmg  virgin  lands  is  their  saltiness,  the  average  con¬ 
tent  of  mineral  salts  dissolved  in  the  water  is  0.5“5^.  ■  ' 

The  salty  lands  lie  near  the  plain  sections  and  have  salty  suh- 
soil  water  (l.5~2.5)  m)  near  the  surface.  The  largest  mass  of  these 
lands  are  situated  in  the  coastal  section;  in  the  other  regions  they 
are  found  in  certain  spots  along  the  rivers  or  near  the  lakes.  ■ 

■  The  type  and  degree  of  saltiness  and  also  the  reasons  for  the 
saltiness  of  these  soils  differ  in  the  various  sections  of  Shantung. 
Along  the  banks  of  the  bays  of  Po  Eai  and  Lai-chou,  -the 'salting  process 
is  connected  with  the  activity  of  ocean  tides  while  in  the  lake  region 
in  the  western  section  of  the  province  and  along  the  banlcs  of  the  lower 
reaches  of  the  Yellow  River,  the  I  Ho  and  the  Shu  Ho,  it  is  due  to  poor 
drainage  conditions.  .  On  the  sea  coast,  chloric  salting  prevails,  in 
the  interior  -  sulfa-chloric  salting  (Ksiung  I,  1956).  For  purposes  of 
assimilation  the  most  interesting  of  these  lands  are  the  coastal  salty 
lands  which  malce  up  the  major  part  of  the  salted  lands  of  Shantung. 

They  lie  near  the  low  flat  sections  and  extend  along  the  coast  in  a 
narrow  but  continuous  belt  from  the  borders  of  the  province  in  the 
north  to  the  mouth  of-  the  Wei  Ho  in  the  south..  The  largest  areas  of 
salted  lands  are  found  in  U-ti,  Pin,  Li- chin,  and  Chan-hua  hsien  north 
of  the  Yellow  River.  .Characteristic  of  these  regions  is  a  superficial 
and  continuous  salting  of  the  soils  •tlth  a  low  percentage  of  salt  con¬ 
tent .  ■  '  ,  '  . 

Depending  on  the  intensity  of  evaporation  and  the  amount  of 
precipitation,  the  accumulation  of  salts  in  one  section  changes.  Thus 
during  the  rainy  season  which  occior  in  July  and  August,  the  salts  on 
the  top  layer  move  lower  do^m  and  on  the  surface  the  salting  appears 
to  be  diminished.  During  the  dry  season,  especially  in  the  spring, 
when  evaporation  is  very  great,  there  is  a  rise  in  the  salty  sub-soil 
waters  and  the  accumulation  of  salts  in  the  upper,  layers .  Besides 
this,  the  soil  sometimes  is  covered  with  a  white  coating  over  large 
areas  and  in  some  places,  a  salty  crust  is  formed  which  prohibits  crop 
cxltivation.  Hy  studying  this  periodicity,  the  local  peasants  have 
worked  out  special  ways  of  vrorking  the  soils  and  of  storing  up  fresh 
water  in  advance  before  the  rainy  season.  The  concentrated  character 
of  the  precipitation,  and  the  large  amount  of  it  (around  500  mm)  makes  • 
it  easier  foi’  the  peasants  to  do  their  job.  •  .  r 

The  plants  which  grow  on  the  salty  lands  play  a  large  part  in 
decreasing  the  evaporation  on  the  surface  by  preventing  the  salt  ■  ^ 
accmulation  in  the  soil.  The  height  and  thickness  of  the  grass  cover¬ 
ing  depends  on  seasonal  change  in  the  salt  content.  The  most  common 
plants  growing  on  salty  lands  are  the  salt-marsh  sveda,  the  coastal 
salt-mai'sh  plant,  the  grassy  soleros,  Mongolian  viper's  grass,  two-  . 
colored  Gvozdika  and  several  types  of  wormwood.  They  grow  close  to  the 
earth,  have  a  curved  stem  and  a  badly  developed  root  system.  The  salt- 
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jBsorsh  sveda  ts  better  adapted  to  the  more  salty  soils  than  the  salt-,  - 
marsh  coastal  plant  and  in  sections  with  a  comparatively ,  low  content  of 
salt  (around  1^)  they  are  replaced  by  other  types^  chiefly  by  Chinese 
miskantus  which  grows  in  the  dry  section  and  karka  reed  which  prefers 
the  damper  places  (Hsi  cheng-fan,,  1953)*  These  plants  grow  on  soils 
with  a  salt  content  equal  to  those  on  which  agricultural  crops  could 
be  .grown.  Therefore  the  occurrence  of  these  types  of  plants  is  taken 
as'  a  sign  by  the  local  peasants  that  the  soils  can  be  used  for  cultiva¬ 
tion.  However  the  natural  process  of  desalting  the  soils  proceeds  very 
slowly  and  in  order  to  speed  up  this  process/  man  must .  interfere. 

Assimilation  of  the  coastal  salty  lands  was  put  into  effect  on 
a  large  scale  after  19^1-9.  These  operations  are  only  being  carried  out 
in  the  sections  with  only  slight  saltiness  and  where  the  soil  structure 
is  not  very  broken  up.  Assimilation  of  seriously  salted  soils  (with  a 
salt  content  of  up  to  3io)  demands  complicated  measures  of  improvement 
and  would  only  be  possible  if  agriculture  were  mechanized  to  a  much 
greater  extent.  -  '  ■  ■  '  .  ,  :  ^  , 

The  main  method  of  impro'vlng  salty  soils/  which  is  based  on 
practical  experience  and  on  Soviet  science^  is  a  combination  of  inter¬ 
related  measures.  One  of  these  is  direc-ted  at  ridding  the  soil  of  an 
excess  amount  of  easily  dissolved  sodic  salts  and  lowering  the  level 
of  salty  sub-soil  waters  which  stand  very  close  to  the  surface;  other 
measures  are  directed  at  improving  the  physical  properties  of  the  soil. 
In  the  fight  against  salification  the  most  positive  results  are  achieved 
by  employing  a  range  of  meas-ures  but,  depending  upon  local  conditions 
and  the -degree  and  character  of  the  salting,  the  methods  by  Which  these 
measures  are  carried  out,  should  vary.  V/hile  it  is  sufficient  when 
dealing  with  lightly  salted  soils  to  apply  correct  agrotechni cal  methods 
of  working  the  land,  ■  for  more  salty  soils  the  most  essential  operation 
is  establishing  drainage  by  means  of  which  some  of  the  salty  sUb-soil 
water  can  drain  off.  Lowering  'the  level  of  these  waters  and  washing 
the  soil  will  depend  upon  local  water  norms.  The  soil  is  usually  washed 
off  in  the  latter  part  of  November  when  the  level  of  sub-soil  waters  is 
lowered,  when  evaporation  on  the  surface  is  not  very  great,  and  when 
large  stores  of  fresh  water  has  been  built  up  in  the  researvoirs  after  - 
the  summer  rains.  <  ' ;  L;  •'  '  •  -  '  '  ■  --  - - 

■  Assimilation  of  virgin  land  in  Shantung  is  mainly  carried  out  by 
the  goskhoz  (state  farms)  which  have  the  advantage  of  organized  labor 
forces  arid  modern  agro- technology .  The  salty  soils  are  used  for  cot¬ 
ton  and  rice  cultivation  in  rotation  with  other  crops. 

No  less  important  than  the  assimilation  of  virgin  lend  are  ■ 
measures  to  improve  the  sandy  soils  and  combat  roclqr  soils.  The  forma¬ 
tion  of  sandy  soils  has  to  do  with  the  action  of  the  rivers  which  brealc 
thi'ough  the  protective  dams  along  their  banks  dufing  the  flood  season 
and  flovr  over  the  once  fertile  fields  turning  them  into  sandy  wastes, 
particularly  large  stretches  of  sandy  soils  are  located  along  the  lower 
course  of  the  Yellow  River.  These  soils  have  a  very  low  capacity  for 
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retaining  water,  humus  does  not  accxanulate  in  them  and  they  are  left  , 
with  almost  no  structure  or  without  structure .  The  yielding  capacity 
of  agriciatural  crops  on  these  soils  is  very  low;  for  example,  in  the 
Hunr.feng  cooperative  which  is  located  in  Chia-ho  volost,  Shou-kuan 
Ksien,  the  harvest  of  grain  crops  on  sandy  soils  was  only  3-4  centners 
per  hectare  and  even,  in  the  most  fruitfxlL  years,  did  not  exceed  5.2 
centners  per  hectare,  nevertheless  the  experience  of  this  cooperative 
has  shown  that  after  inprovements  were  made  on  these  soils  and  proper 
agro-technical  practices  were  observed,  the  yielding  capacity  of  grain 
crops  on  these  soils  increased  rapidly  to  35  *3  centners  per  hectare 
(Experiment  in  Improving  the  Soils  in  Shantung,  1957).  .  ,  : 

^  There  are  large  reserves  of  unexploited  land  in  the  mountainous 
regions  of  Shantung.  This  land  is  very  eroded  and  comprises  more  than 
25^  of  the  whole  area  of  the  province,  (jen-min  Jih-pao",  24  February 
1958).  Frequent  heavy  downpours  which  occur  in  these  regions,  where 
the  slopes  are  naked,  3-ead  to  the  formation  of  seley  as  a  result  of 
which  the  arable  lands  become  blocked  with  stones,  the  river  beds  over¬ 
flow  end  the  roads  are  washed  away.  As  a  result  many  areas  of  valuable 
land  are  not  being  e:^)loited  agriculturally.  This  reduces,  the  plough 
land  and  losirers  the  production  of  grain  and  technical  crops. 

Therefore  it  is  extremely  important. to  the  development  of  agri¬ 
culture  to  combat  soil  erosion  in  the  mountainous  regions.  In  I958 
operations  to  prevent  soil  erosion  were  carried  out  over  an  area  of 
around  400  thousand  hectares.  "Jen-min, Jih-pao"  24  February,  I958). 
They  consisted  of  organizational  and  agricultural  measures  particularly 
ploughing  and  planting  across  the  slopes,  which  has  been,  practiced  for 
many  years,  the  introduction  of  perennials,  increasing  winter  crop 
sowing  end  field- protecting  forestration.  In  the  whole  province  more 
than  1.3  million  hectares  of  mountain  slopes  and  riverbank  wastes  are 
considered  siiitable  for  tree  planting.  At  the  conference  of  workers  of 
the  timber  industry  which  took  place  in  the  beginning  of  1958,  it  was 
decided  to  complete  the  tree- planting  program  in  this  province  by  i960. 
Forest  strips  are  being  laid  out  on  the  water  sheds,  along  the  slopes 
of  the  ravines  and  gorges,  along  the  banks  of  the  rivers  and  lakes, 
aroimd  the  ponds  and  reservoirs.  The  trees  and  bushes  retain  the  mois¬ 
ture  in  the  soil  and  prevent  the  soil  from  freezing.  Among  the  various 
types  of  trees  being  planted  are  fast-growing  poplar,  birch,  fir  and 
among  the  various  types  of  bushes  -  acacia  and  hazel-wood.  Fruit  trees 
and  grape  vines  are  also  being  planted  on  a  large  scale.  In  order  to  . 
speed  up  reforestration  in  Shantung,  an  area  of  1. 5  thousand  hectares 
has  been  planted  to  nurseries,  in  which  several  thousand  seedlings  are 
planted  each  year.  .  .  .  ■ 

Thus,  has  been  sho^ni  that  in  virtue  of  the.  natural  conditions  ' 
of  the  territory  of  Shantung  and  its  dense  population,  the  possibilities 
of  increasing  the  agricultural  production  by  means  of  extending  the 
arable  land  resources  is  very  limited.  Therefore  in  order  to  resolve  / 
this  problem,  improvement  measui'es  and  more  efficient  exploitation  of 
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existing  land  resources^  aimed  at  achieving  maximum  production  from 
each  unit  of  the  land,  assume  the  greatest  importance. 

Ihe  most  effective  results  are  achieved  through  ameliorative 
operations.  In  order  to  effect. these  measure^  each  year  large  expendi¬ 
tures,  machines  ^d  construction  materials  are  turned  over.  !  As  com¬ 
pared  vith  the  pre-war  period,  the  area  of  improved  lands  in‘  Shantung 
has  increased  from  year  to  year  .s:' ace  19^9'  "  , 

Ihe  agricultural  econony  of  Shantung  suffers  mainly  from  autumn 
floods  and  spring  drought .  Therefore  these  measures  chiefly  seive  the 
purpose  of  combatting  these  natural  catastrophes.  During  the  early  , 
years  after  the  liberation,  most  of  the  capital  investments  went  into 
flood  control.  The  largest  irrigational  improvements  during  this  period 
were  operations  carried  out  to  refoim  the  systems'  of  the  I  Ho  and  the 
Shu  Ho  which  flowed  through  the  south-eastern  section  of  the  province. 
These  measures  considerably  reduced  the  flood  threat,  and  made  it  pos¬ 
sible  to  irrigate  large  areas  of  land  and  improve  the  navigational  pos¬ 
sibilities  on  these  rivers.  During  the  first  and  second  five  year 
plans,  work  was  increased  on- widening  the  irrigated  areas.  At  the  - 

Shantung  conference  which  took  place  in  January  1957 >  it  'was  noted  that 
development  of  the  irrigation  system  and  flood  control  are  the  principal 
tasks  for  further  developing  agric\ilture  in  this  province. 

Shantung,  like  in  all  of  Northern  China,  bogarnoe  cvilivation  was 
prevalent,  and  irrigation  played  a  very  insignificant  parb.  For  exam¬ 
ple,  the  total  area  of  irrigated  lands  in  19^9  was  less  than  3^  of  all 
the  arable  land  in  the  province  (Economic  Geography  of  Northern  China, 
1957)  ■■  The  main  part  of  these  lands  are  situated  in  the  plain  region 
•:-rhich  adjoins  the  northern  and  western  foot  hills  of  the  Shantung  moun^* 
tain  chain  and  on  the  cosst  of  the  north-western  part  of  the  Chiao-tung- 
peninsu3.a.‘  The  largest  proportion  of  irrigated  lands  in  the  whole  area 
under  tillage  is  in  the  Kin-yang,  Fei-ch’en,  Hen-t'ai,  and  Lin-chai 
villages  in  the  central  part  of  the  province  and  in  I  and  Euang  hsien 
on  the  peninsula. 

A  special  feartre  of  irrigation  in  Shantung  is  the  development 
of  well-irrigation  by  means  of  which  more  than  of  the  irrigated 

lands  of  the  province  are  irrigated.  There  are  more  than  2  million 
wells  here  (this  province  holds  first  place  in  the  country  for  the 
number  of  its  wells).  There  is  also  a  large  number  of  water  pumps, 
water  engines  and  other  equipment.  After  the  liberation,  there  was  a 
universal  drive  to  restore  the  old  wells  and  build  new  ones  and  to 
increase  the  use  of  water- raising  wheels.  Besides  well- type  irrigation, 
there  is  also  a  certain  amount  of  primitive,  spontaneous  irrigation 
particularly  in  the  river  valleys.  Since  19^9^  irrigated  area  has 
grown  considerably  aind  already  in  1952  it  made  up  5/^  arable  land. 

During  the  first  and  particularly  the  second  five  year  plans,  irriga¬ 
tional  operations  are  being  carried  out  on  an  even  larger  scale.  Already 
in  1958,  the  irrigated  area  was  supposed  to  have  increased  to  almost  2 
million  hectares  which  is  four  times  more  than  in  1952.  ("Jen-min  Jih- 
pao”  l4  February  I958,) 
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Of  great .  importance  to  the  development  of  irrigat'ion  is  the  plan 
for  reforming  and  exploiting  the  Yellow  River  which  was.  proposed  at  the 
All- Chinese  Assembly  of  Peoples’  Representatives  in  the  summer  of  1955. 
According  to  this  plan^  the  construction  of  lai'ge  dams  and  reservoirs 
near  Chi- nan  and  at  the  point  where  the  Great  Canal  crosses  the  Yellow 
River,  has  been  proposed  as  well  as  the  creation  of  a  region  of  irri¬ 
gated,  lands  to  the  north  of  the  Yelloi:  River  and  between  the  Yellow 
and  Hsiao- ch’ing  Rivers.  ■  According  to  this  plan, by  I962  the  irrigated 
area  in  Shantung  will  have  increased  by  468  thousand  hectares  (on  the 
Complex  Plan  for  Controlling  the  Yellow  River...,  1955).  Part  of  this 
huge  plan  was  the  construction  of  a  water  lock  89.6  meters  long  and  9 
meters  high  in  the  village  of  Ta-yu- chan  ( 100  1cm.  from  the  mouth) 
which  was  completed  at  the  end  of  1958.  As  many  as  26,6  thousand 
hectares  have  already  been  irrigated  because  of  this  construction. 

( "Druzhba'V  19  December,  1958).  Ry  I980  the  area  of  irrigated  lands 
in  this  region  will  have  been  extended  to  23O  thousand  hectares.  On 
October  1,  I958  the  irrigational'  system  of  the  Wei-shan  Ifydro- technical 
Complex  was  put  into  operation.  This  system  iirigates  480  thousand 
hectares .  After  the  completion  of  all  the  operations  in  this  region, 
the  area  of  irrigated  lands  will  increase  to  I.3  million  hectares  and 
the  Wei- shan  system  will  become  one  of  the  largest  irrigational  sys¬ 
tems  in  China.  • 

■  The  development  of  irrigation  in  Shantung  will  make  it  possible 
to  increase  the  number  of  harvests  over  the  yearly  cycle  besides  in¬ 
creasing  the  size  of  the  harvests.  As  was  mentioned  above,  in  moot  of 
this  province  there  exists  a  system  of  three  harvests  every  two  years 
of  which  the  main  crop  is  winter  wheat  and  its  forerunners  -  kaoliang 
and  millet,  which  are  planted  in  the  spring,  and  also  peanuts  and  com. 

In  the  summer,  after  the  wheat  has  been  harvested,  the  late 
crops  are  planted;  soybeans  and  sometimes  sweet  potatoes,  corn  and 
peanuts.  In  the  province  as  a  whole  in  1953>  the  average  co-efficient 
of  the  yielding  capacity  was  1.4  which  is  higher  than  in  the  provinces 
of  Hopeh  and  Shansi  but  lower  than  in  Honan  province.  According  to 
the  Basic  Aspects  of  the  Plan  for  Developing  the  Agricultural  Economy 
of  the  CPR  from  1958  to  1967"  (I958)  this  co-efficient  should  increase 
by  1987  to  around  1.6.  The  introduction  and  overall  distribution  of 
dual  harvests  is  of  great  importance  to  Shantung,  which  experiences  a 
lack  of  arable  resources,  and  a  very  high  level  of  productivity  of  cul¬ 
tivation.  With  the  development  of  irrigation,  the  areas  of  repeated 
sowing  will  increase  and  the  production  of  agricultural  crops  will  grcn-r 
rapidly.'  ,  . 

nn  equal  plane  with  irrigational  construction  is  agro- techni¬ 
cal  improvement  in  the  task  of  increasing  the  yielding  capacity  of  this 
province.  , 

In  the  past  agro- technology,  in  Shantung  was  on  a  low  level  of 
development j  the  lack  of  work  animals  leads'  to  low  and  irregular  har¬ 
vests.  The  main  agricultural  tool  was  the  wooden  plow.-  The  sowing  was 


51  - 


i 


sometimes  done  by  hand.  Since  the ' establishment  of  cooperatives, ^govern-  , 
ment  farms  and  machine- tractor  stations,  agricultural  technology  as 
improved  considerably.  Tractors  and  modern  plows  have  appeared  on  the 
fields  of  Shantung  -  including  two- wheel,  and  single  and  double  body 
plows  which  are  manufactured  ri^t  in  the  province. ^  Tlae  number  of  seed¬ 
ers,  cultivators,  reapers  and  other  equipment  is  being  increased. 

The  ploughing  used  to  be  done  to  a  depth  of  only  10  cm.  and 
occasionaiay  to  15  cm.  Under  such  a  superficial  method  of  ploughing, 
only  relatively  small  land  masses  were  profitably'-  e:!q)loited,  the  develop- 
ment  of  root  systems  of  the  plants  was  impeded,  the  moisture  content  of 
the  soil  was  lowered  and  as  a  resi£Lt^  the  size  and  reliability  of  the 
harvests  was  lowered.  Shallow  ploughing  had  particularly  disastrous  re¬ 
sults  where  the  rainfall  was  inadequate,  where  the  necessary  store  of 
water  for  subsequent  plant  feeding  was  not  built  up  in  the  deeper  uncul¬ 
tivated  level  of  the  ground.-  At  present  deep  ploughing  is  being  prac¬ 
ticed  universally  as  well  as  water  storing  and  cultivation. 

The  deep  plough  land  is  tilled  to  a  depth  of  from  0.5  to 
meters.  By  the  end  of  January  0-953,  deep  ploughing  and  surface  soi.. 
Planning  had  been  put  into  effect  over  an  area  of  around  one  million 
hectares.  (”Jen-min  Jih-pao  28  January,  1958 •)  These  measures  contrib¬ 
uted  to  the  large  harvest  which  was  gathered  in  1958.  In  the  future  ^ 
•these  operations  will  be  extended  and  deep  ploughing  will  be  introducea 
over  an  area  of  more  than  three  million  hectares.  Deep  plou^ing  is 
also  very  iiigiortant  on  salty  soils .  Since  195^^  deep  ploughing  and 
field  p]  arming  have  been  introduced  on  salty  soils  over  an  area  of  070 
thousand  hectares.  Plans  for  the  next  3-5  years  provide  for  the  intro-  , 
duction  of  these  measures  over  an  area  of  4.6  million  hectares. 

("Jen- min  Jih-pao")  •'  '  ^  .  .  .. 

Because  of  the  not  infrequent  occurrences  of  frost  during  the 
early  autumn  and  late  spring,  it  is  of  great  importance  to  sow  the.^ 
crops  early  and  carry  out  the  sowing  operation  at  optimum  times. 
the  regions  where  the  soils  are  salty^  it  is  important  to  correctly 
establish  the  times  for  sowing.  The  temperature  of  these  soils  is 
usually  lower  than  the  rest  of  the  soils  and  late  spring  and  early  ^  ^ 
autumn  sowing  is  therefore  carried  out  in  these  regions.  On  the  Liang- 
ch'un  goskhoz  (state  farm),  for  example,  spring  sowing  on  salty  soi^s 
is  carried  out  from. five  to  six  days  later  and  in  the  autumn  from  10  . 

to  15  days  earlier  than  on  the  non- salty  soils.  When  the  seeds  are 
sowed  on  comparatively  warm  soil,  the  sprouts  develop  normally  and  the 
harmful  action  of  the  salts  is  lessened.  The  achievements  of  Soviet 
agro-technology  are  now  being  introduced  including:  (squa;re- cluster; 
planting  of  corn,  thick  sowing  of  cotton  and  grain  crops.  An  average 
of  9O-I3O  square-hectares  of  wheat  is  now  being  sown  per  hectare  instead 
of  the  previous  6O-70  square- hectares ,  A  more  equalized  distribution 
of  seeding  along  the  bottom  of  the  furrow  is  being  attempted.  Thus  the 
sprouts  are  coming  up  closer  together  and  the  crops  are  not  as  spread 
out  which  is  very  important,  particularly  in  view  of  -the  strong  winds 

which  prevail  in  this  province. 
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To  increase  the  harvest  in  Shaiatving,  efforts  are  being  made  to 
increase  the  amount  of  fertilization  and  improve  methbds  of  application. 
Formerly  the  basic  types  of  fertilizer  were  compost,  manure,  cotton-cake, 
ashes  and  various ' garbage  and  wastes.  At  the,  present  time,  along  with 
organic  fertilizers,  mineral  fertilizers  are  being  used  more  extensively. 
33ecause  of  the  prevalence  of  sour  and  neutral  soils'  in  Shantung,  many 
nitrous  fertilizers  are  being  used.  Ih  the  regions  where  the  soils  are 
of  the  brown  forest  type,  lime  is  being  applied  and  on  the  salty  soils  - 
©rpsum.  A  good  deal,  of  attention  is  also  being  given  to  extending  the 
area  of  crops  under  green  fertilizers  -  lucerne,  astragalus,  and  lyupina, 
which  are  usually  ploughed  vinder  one  month  before -the  initial  crop  is  ■ 
planted.  In  recent  years,  the  fields  of  Slriantung  have  been  fertilized 
with  the  left-overs  of  the  fish- canning  Industries.  This  type  of  ferti¬ 
lizer,  as  experimental  crops  have  shown,  raises  the  yielding  capacity  of 
wheat,  kaoliang,  peanuts  and  corn  by  20  to  30fa.  Sea  fertilizers  made 
from  rachkov,  oysters,  and  various  shell- fish  and  crabs  has  also  proved 
very  effective  (Experiment  in  Application  and  Use  of  fertilizers  in 
Shantung,  1957).  .. 

Another  important  measure,  which  is  being  taken  all  over 
Shahtiing,  is  improved  seed,  sowing  and  the  introduction  of  high-quality 
seeds.  In  195^,  80-90^  of  the  total  area  sown  to  wheat  and  cotton  was 
sown  to  assorted  seeds. '  Kew  sorts  of  wheat  have  been  introduced  be¬ 
cause  the  local  varience  are  poor.  In  I  Shien,  for  example,  the  local 
wheats  hung-t 'u-t*ou,  Hsl-mai  and  hsiao-pan-tang  have  a  very  weak  stem 
and  collapse  immediately  after  ripening.  The  type  of  wheat  found  in 
Ch'an-shan  Hsien  at  the  Shen-li  Ai-ko  cooperative  is  called  "Ch'in- 
pao-en";  it  has  a  very  low  yielding  capacity.  • 

The  type  of  high-quality  wheat  to  be  used  is  decided  in  strict 
accordance  vfith  the  natural  conditions  of  the  locality.  In  this  way 
not  only  is  the  harvest  increased  but  crop  resistance  to  poor  climatic 
Conditions  is  strengthened.  Among  the  new  sorts  of  wheat  most  univer¬ 
sally  in  use  in  Shantung  are  “yu-chi-mai; "  "ta-ti  pan-tang",  "Pi-ma  4," 
pi-ma  1."  Almost  all  of  these  types,  with  the  exception  of  "ta-li 
IDan-tang",  can  withstand  yellow  mould  and  produce  large  full  grain  and 
a  high  output  of  flour  and  do  not  demand  much  fertilization.  Another  ‘ 
important  factor  is  the  use  of  crops  which  ripen  at  different  times  on 
the  fields  of  one  cooperative  as  for  instance  "Pi-ma  4"  and  '"Yu-chi-  ' 
mai."  this  means  it  is  possible  to  get  all  the  work  done  in  spite 
of inadequate  labor  force  during  the'  hot  season  of  the  summer  har¬ 
vests  .  An  interesting  operation  of  introducing  new'  hybrid- seed  corn 
is  being  carried  out  by  the  Shantung  Scientific-Research  Institute  of  ' 
Agriculture,  using  mixed  types  of  hybridization,  new  high-yieldiiig 
types  of  seeds  are  being  introduced  here  including  "fan-cha  2, "  "pai- 
cha  1.",  "hsi-cha  1,"  Hupeh  ch'un-cha  1,"  and  "hun-hsi-wan  1"  which 
are  used  extensively  on  the  fields  of  many  provinces. 

In  planting  soybeans  on  the  plains  which  have  soils  based  on  ■  ' 

loess,  the  best  results  are  obtained  by  using  the  "p’in-ting-huang" 
and  "na^man-ching"  types  of  soybeans.  Besides  yielding  a  harvest  two 


to  foui-’  times  as  large  as  that  oi  the^  other  types  of  seeds,  these  types 
have  a  whole  series  of  advantages:  they  are  drought- resistant,  they 
yield  fat  beans,  their  seeds  contain  a  lot  of  oil.  The  "p'in-ting-nuang" 
type  has  a  thick  skin  which  protects  it  from  blights.  In  the  hilly 
regions  where  the  soil  cover  is  not  very,  great,  a  short- stemmed  soybean 
is  used,  and  in  the  low  flooded  regions,  the  moisture- loving  variety  is 
planted.  On  salty  soils  the  seeds  of  more  salt- resistant  plants  are 
sovm.  With  these  types  of  seeds,  the  sprouts  come  up  earlier  and  have 
a  hi^  CO- efficient  of  germination  (up  to  $0$  as  opposed  to  when 
using  the  other  seeds.) 

Since  the  development  of  a  cooperative  economy  in. Shantung,  the 
fight  against  plant  diseases  and  field  blights  is  being  conducted  more 
;  successfully.  Among  the  most  damaging  agricultural  pests  is  the  locust, 
which  has  devastated  large  areas  of  crops.  Formerly  no  attempt  was 
made  to  fight  these  devastating  onslaughts  but  now  they  are  using  air¬ 
planes  for  this  purpose.  In' the  summer  of  1957,  for  instance,  by 
dusting  with  J)Oisonous  chemicals  from  the  air,  most  of  the  locusts 
were  destroyed  which  had  laid  hold  of  an  area  of  60-120  thousand  hec¬ 
tares  ("Druzhba"  11  August  1957)  in  the  north  and  western  section  of 
the  province  (the  Lin-ching  and  jECuan-t'eio  hsien).  The  main  wheat  pests 
in  Shantung  are  the  mole- cricket,  the  wheat  mite,  the  v^heat  gnat  and 
the  mushroom  growth  which  causes  such  diseases  as  sprout  yellowing,  wet 
brand  and  yellow  rust .  In  order  to  prevent  the  rise  of  diseases  on 
many  cooperatives,  for  instance  on  the  Shen-li  Ai-ko. cooperative,  the 
seeds  are  treated  in  white- lime.  In  order  to  destroy  the  pests  in  the 
soils,  chemical  preparations  are  being  used.  The  "666”  preparation  is 
very  extensively  used.  This  preparation  also  gives  positive  results  in 
the  fight  against  various  kinds  of  pests  which  attack  other  agricul¬ 
tural  crops.  '  . 

An  important  means  of  increasing  the  grain  harvest  from  a  unit 
of  area  is  increasing  sowing  of  high  yielding  crops.  Crop  cultivation 
in  Shantung,  as  was  pointed  out  previously,  specializes  in  the  produc¬ 
tion  of  food  crops.  Among  these,  the  most  important  are  wheat, 
kaoliang,  millet,  corn,  soybeans  and  sweet  potatoes.  Naturally  all 
of  these  crops  yield  different  harvests.  The  highest  harvest  is 
yielded  by  Bat  at  (up  to  112  centners  per  hectare),  millet  and  com;  the 
lowest  harvest  yield  coices  from  the  soybean  (7.5  centners  per  hectare)  . 
and  kaoliang  (11.2  centners  per  hectare).  ("Kung-jen  Jih-pao")  23 
July  1955 •)  At  the  same  time  the  largest  areas  of  arable  land,  after 
wheat,  is  planted  to  these  two  last  crops.  According  to  data  gathered 
in  1953,  the  area  occupied  by  soybeans  was  16.7^  of  the  total  area  and  -  . 
kaoliang  -  12.35b  (Economic  Geography  of  Northern  Cliina,  1957).  There¬ 
fore,  it  was  important  to  change  the  inter-relation  of  the  sown  area  by 
increasing  the  proportion  of  high  yielding  crops.  During  the  first 
five-year  plan,  the  area  under  these  crops  was  supposed  to  increase  by 
670  thousand  hectares,  including  267  thousand  hectares  under  Bat at. 


("Kung-jen  Jih-pao”  23  JvOy,  1955)-  '  W  ejdsending  the  fields  oS  high-  . 
yielding  crops,  not  only  will  the  production  of  food  increase  hut  the 
production  of  green  and  rich  fodder,  of  which  Shantung  suffers  a  lack, 

will  also  he  greater.  '  '  •-  ’  i'...  >  •  ;  ^  •  . 

There  are  expensive  plans  for  enlarging  the  area  under  corn, 
sweet  potatoes  £ind  water  rice.  Rice  is  almost  a  new  crop  in  Shantung. 
Formerfy  the  rice  fields  occupied  from  1  to  of  the  sown  area  of  the 
province]  it  was  only  gro^^n  in  a  few  ugezds.  When  irrigation  has 
developed,  it  will  he  possible  to  greatly  enlarge  the  area  so\m  to  rice 
because  the  climatic  conditions  of  Shantung,  and  particularly  the  high 
temperatures  (more  than  22*^)  during  five  months  of  the  year  (from  May^ 
through  October)  are  very  suitable  to  this  crop.  As  far- as  its  yielding 
capacity  is  concerned,  rice  is  the  most  profitable  crop.  It’s  harvest 
yield  is  two  to  three  times  higher  than  that  of  the  other  grain  crops.  - 
The  area  sown  to  rice  up  to  1957  was  only  8.6  thousand  hectares,  while 
in  195^^  ii*  increased  to  more  than  fifteen  times  that  amount  and  reached 
133  thousand  hectares.  ("Jen-min  Jih-pao"  1^  Febiuaiy  195^).  The  main 
rice  regions  of  Shantung  are  the  lake  plains ,  the  inundated  lowlands 
and  the  assimilated  salty  lands  along  the  banks  of  Po  Hai  Bay.  ■ 

The  particular  natiiral  conditions  of  Shantung  create  a  need  for 
introducing  many  agro- technical  and  ameliorative  measures  in  order  to 
raise  the  agricultural  economy  of  the  province]  these  measures  differ 
substantially  depending  upon  local  conditions.  In  the  vrestern  plain 
region,  where  there  is  a  lot  of  damage  from  drought  and  flooding,  irri- 
gational  construction  is  of  the  first  importance  including  construction 
of  reservoirs,  ponds,  wells  as  well  as  improving  the  sandy  soils,  en¬ 
larging  the  arable  land  and  introducing  deep  ploughing. 

In  order  to  assimilate  the  flooded  and  salted  lands,  which  occupy 
a  large  part  of  this  oblast^  special  measures  must  be  talcen.  A  drainage 
system  must  be  built  before  this  land  can  be  made  arable]  moreover,  in  -• 
the  regions  where  the  soils' are  salty,  washing  the  soils  is  very  impor¬ 
tant  and  in  the  flooded  regions  -  the  constaruction  of  furrowed  irrigar- 
tion  and  terracing.  The  development  of  the  agricultural  economy  _ 
■jhese  regions  calls  for  corresponding  agro- technical  measures  -  c^xLtiva- 
tion  of  moisture- loving  crops  (rice  and  kaoliang)  on  the  inundated  low¬ 
lands  and  salt-resistant  crops  (cotton  and  rice)  in -the  regions  where 

the  soils  are  salty.  v. '  •  '  -  ■  _  .  .  '  ' 

One  of  the  prerequisites  for  developing  agricultural  production 
in  the  Central  mountainous  oblast  is  erosion  control.  In  connection 
vrith  this,  it  is  very  important  to' organize  the  territory  of  this  region 
along  rational  lines:  by  properly  distributing  the  fields  on  the  slopes, 
introducing  thick  sowing  of  crops,  winter  sowing  and  grassy  field  crop 
rotation  and  also  by  means  ef  f orestration  and  field- protective  belts 

for  water  and  soil  retention.  '  _  ■  *  . 

In  the  Chiao-tung  foothill  region,  the  harvest  yield  can  be 
raised  by  combatting  formation  of  ravines,  developing  terracing  and 
improving  the  sandy  soils  and  extending  fruit  tree  planting. 
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/III.  Watiiral  Conditions  and  Special  Agricultural 
Feattires  of  the  Province  of  Szechwan 

by  Ye.  A.  Af amas • evskiy  ■ 

Szechwan  Province^  which  is  located  on  the  upper  reaches  of  the 
Yangtze  River,  occupies  an  area  of  more  than  577  thousand  square  kilo¬ 
meters.  It  may  be  divided  into  tv b  sections  according  to  its  natural 
conditions  and  agrictAlture;  the  eastern,  crop  cxiltivating  section 
which  lies  in  the  so-called  Szechwan  basin  and  the  western  high  moun¬ 
tainous  animal  raising  section. 

The  average  absolute  elevation  of  the  western  section  of 
Szechwan  exceeds  3000  meters.  In  the  south  the  elevations  are  some¬ 
what  lower  and  increase  as  one  proceeds  north.  In  the  north,  at  an 
elevation  of  from  3500-4800  meters,  lie  the  Chuv-ch*in,  Shih-ch'iu,  E-ke 
and  other  steppes  which  are  transversed  by  rivers  which  flow  quietly  in 
wide  valleys.  These  are  the  main  animal  raising  regions  of  Szechwan. 

In  the  fUtube  large  masses  of  land  may  be  put  under  the  plough  here. 
Further  south  the  valleys  of  the  rivers  deepen  and  dry  up;  around  the 
tributaries  of  the  large  rivers  there  are  cultivated  sections  -  Kan- 
chi,  Pa-t'an  and  other  small  plains.  South  of  the  high  moxmtainous 
section  of  the  province,  there  are  huge  mountain  chains.  Here  lie  the 
wide  inter-mountain  valleys  of  the  Ya-lung  Chiang  and  other  tributaries 
of  the  Yangtze  which  are  suitable  for  cixltivating  sub-tropical  and 
tropical  crops. 

The  eastern  half  of  the  province  or  'the  Szechwan  basin  is  a 
closed  hollow,  the  lowest  in  the  southern  section  of  the  province.  The 
territory  of  this  hollow,  without  the  surrovinding  mountains,  occupies 
a  little  more  than  one  third  the  area  of  the  province  (or  around  200 
thousand  square  kilometers),  and  almost  all  of  its  arable  land  is  con¬ 
centrated  here.  The  surface  of  the  inner  section  of  the  basin  is 
divided  up  and  cross  cut  by  a  thick  net  of  valleys  of  ancient  dried  up 
rivers  and  existing  rivers.  The  development  of  agriculture  under  this 
very  hilly  type  of  relief  depends  upon  the  gradual  agricultural  assimila 
tion  of  the  steep  slopes.  The  largest  relatively  flat  sections  are 
situated  in  the  southern  section  of  the  basin  where  the  river  valleys, 
which  widen  at  this  point,  are  covered  with  fields.  There  are  almost  no 
large  plains  in  the  Szechwan  basin,  with  the  exception  of  the  Ch'eng-tu 
plain  which  is  formed  from  the  cones  of  the  wash- away,  which  is  left 
when  the  numerous  rivers  leave  the  steep  north-western  moimtains.  The 
:Vri.dest  section  lies  on  the  large  wash- away  cone  of  the  Min  Chiang.  The 
surface  of  the  plain  which  slopes  down  slightly  to  the  South-east  is 
very  well- suited  to  spontaneous  irrigation  from  the  waters  of  the  Min 
Chiang.  This  has  contributed  to  the  early  agricultural  assimilation 
of  this  plain.  The  proportion  of  land  under  cultivation  on  this  plain 
is  the  highest  in  the  province,  and  almost  all  of  it  is  covered  with 
rice  fields. 


In  the  Eastern  Szechwan  moxmtains  which  lie  in  the  eastern  sec¬ 
tion  of  the  Szechwan  basin  between  the  Ch'iu  Chiang  and  Yangtze  Rivers, 
the  large  inter-mountain  valleys  are  under  cultivation  as  well  as  the 
low  artificially  terraced  sections  of  the  slopes  and  the' u- shaped  hol¬ 
lows  in  the  higher  sections  of  the  mountains.  The  distribution  of 
crops  in  the  Eastern- Szechwan  motmtains  has  been  determined  to  a  large 
extent  by  geological  conditions.  In  the  vai-leys’  and  on  the  slopes 
which  are  composed  of  sand  deposits,  rice  fields  prevail,  while  on  the  • 
U-shaped  hollows  where  the' soils  ere  strewn  with  lime  deposits  and  do 
not  retain  the  water,'  the  main  food  crops  have  become  the  ones  that  do 
not  need  much  %fater:  potatoes,  corn  and  buckwheat,  the  fields  of  which 
are  planted  to  tung  tree.  The  abundance  of  •tung  trees,-  especially  in 
the  hj.gh  sections  of  the  ranges,  have  contributed  to  these  regions  be¬ 
coming  the  most  economically  developed  mountainous  regions.  As  a  whole 
the  Eastern  Szechwan  mountains  have  a  small  sirea  of  arable  land  because 
of  their  very  steep  slopes.  Even  less  ai'able  are  the  mountains  surround¬ 
ing  the  Szechwan  valley.  One  exception  is  the  south-western  borderland 
of  the  basin  where  wide  areas  suitable  for  cultivation  are  to  be  found 
between  the  0-mei  Shan  Ta-liang  Sian  and -Hslao-liang  Shan  mountain’  •• 
chains. 

Climatic  conditions  have  greatly  eoatributed  to  the  development 
of  crop  cultivation  in  Szechwan.  The  climatologist  Chang  Pa‘o-k''un  '• 
(Chang  P'ao-k*un,  195^)  proposes  the  follovring  climatic  seasons,  which 
do  not  correspond  with  the  calendar  seasons,  based  on  average  five  day 
temperatxires .  The  season  with  average  five  day  temperatures  lower 
than  10°  Centigrade  corresponds  to  the  winter,  from  10  to  22°  to  the^ 
spring  and  autumn  and  above  22°  to  the  summer.  If  the  yeox  is  divided  ■ 
up  according  to  this  method,  spring  in  the  basin  begins  at  the  very  -  ‘ 

end  of  Januaiy  and  ends  towards  the  middle  of  April,  lasting  70  days; 
summer  ends  around  the  middle  of  September  (lasting  95  days)  autumn 
towards  the  middle  of  .;Eecember  (lasting  95 )  and  winter  -  towards  the 
end  of  January  (lasting  45  days).  'Thus  the  Szechwan'  simmer  lasts  more  - 
than  two  times  as  long  as  the  spring  and  three  times  as  long  as  the  ' 
winter.  '  .'  ;  ■  '■' '  '  '■ 

'  The  Ta-par-shan  and  Toinling  Shan  cu't  off  the  cold  northern  'vrinds 
from  Central  Asia.  In  Nanlcin  the  average  annual  invasion  of  cold  air 
masses  during  the  winter  season  is  nineteen,  in  Sui-ning  there  are 
only  twelve,  besides  which  the  occurrences  of  cold  waves  in  the  winter 
months  (December  -  February)  are  very  rare  here.  -  In  connection  with  ' 
this,  winter  in  the  eastern'  half  of  SzechiVan  is  warmer  than  in  the 
provinces  which  lie  both  on  the  lower  reaches  of  the  Yangtze  and  some¬ 
what  farther  south,  and  the  climate  of  the  Szechwan  basin  is  milder 
and  less  continental.  Vdiile  the  territories  east  of  the  Three  Ravines, 
which  are  crossed  by  the  Yangtze  just  before  it  leaves  Szechwan,  are  ‘- 
sufferlng  from  cold  waves,  snow  and  icy  wind^  in  the  Szechwan  basin,  '  ■ 

which  is  surrounded  by  mountain  peaks,  the  fields  of  ■wheat  are  turning 
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green.  There  are  no  strong  winds  here.  With  the  oncoming  of  winter 
in  this  hasin,  there  is  almost-  a  complete  lack  of  wind.  Thanks  to. this 
particular  climatic  feature,  the  province  of  Szechwan  has  an  almost 
coE^lete  monopoly  on  white  hees-wax  in  China  because  the  motley-winged 
insect,  which  provides  this  product,  cannot  withstand  win(^  weather. 

Despite  the  relatively  high  average  monthly  temperatures  during 
the  winter  period,  in  the  Szechwan, basin  freezing  temperatures  do  : 
occur.  The  period  dxaring  which  there  could  be  frosts  in  the  city  of 
Ch*eng-.tu,  lasts  for  two  months  -  from  the  end  of  Kovember  through  the 
end^of  January.,;  As  you  proceed  south,  this  period  is  sharply  reduced 
and  in  Sui-ning,  which  is  situated  near  the  center  of  the  Fou  Chiang, 
it  is  limited  to  a  period  of  215  days  and  in  the  city  of  Pei-p’o,  which  . 
is  north  of  Chungking,  it  is:  only  2  days  long.  Thus  the  above- freezing 
period  in  the  Szechwan  basin  is  yery  prolonged  and  exceeds  not  only 
any  other  region  of  the  Yellow  River  basin  but  is  also  several  days 
longer  than  in  the  regions  aloiig  the  lower  and  central  reaches  of  the 
Yangtze.  In  the  city  of  Ch' eng- tu  the  above- freezing  period  is' 67' 
days  longer  and  in  Sui-ning,  , it  is  as  much  as  104  days  longer  than  in 
Hankin. 

.Freezing  temperatures  in  the  Szechwan'  basin  correspond  to  light 
frosts  (up  to  -2®  Centigrade)  and  do  not  represent  a  serious  danger  to 
agricultural  crops.  In  this  respect,  the  winter  period  in  Szechwan  Is 
more  suitable  to  crop  cultivation, than  it  is  even  in  regions  situated 
much  farther  south,  Agricviltural  operations  in  the  main  cultivated  , 
region  of  the  province  are  not  interrupted  during  the  whole  four  sea-  . 
sons  , of  the  year  which  malces  it  possible  to  gather  annually  up  to  three 
and  more  harvests.  i:.: 

•  The  area  in  Szechwan  where  the  vegetation  is  green  all  year 
roxind,  starts  at  31°  latitude  (She- hum  City).  Along  the  sea  coast,  a 
year  roimd  yegetatiohal  period  exists  only  in  the  regions  which  lie  3° 
farther  south,  their  northern  borders  are  at  28°  of  latitude  (Wen- 
chou  City),.  The  longer  period  of  vegetation  in  Szechwan  permits  cul¬ 
tivation  of  many  warmth- loving  crops  which  carmot  be  grown  at  this 
latitude  in  other  sections  of  China.  For  example,  sugar  cane,  which 
is  extensively  grovm  in  Szechwan,  is  not  included  in  the  technical  , 
crops  of  the  provinces  adjoining  this  province  in  the  east  and  even 
in  the  south.'  Nevertheless,  in  Szechwan  there  are  regions  with  a  , 
vegetatipnal  period  lasting  a  total  of  l60,  days,  for  exa]^>le  the  Sung- 
p'an  steppes  in .the  north-west  of  the  province.  These  differences  in 
temperature  make  it  possible  to  cultivate  the  most  diversified  agri¬ 
cultural  plants  in  Szechwan;  those  which  grow  in  the  temperate,  and  in 
the  sub- tropical  and  to  some  extent  in  the  tropical  belts  of  China. 

In  the  high- mountainous  regions  more  cold- resistant  crops  are  grown  - 
including  mountain  barley, .  or  ch*in-k'e  and  in  the  far  south-west  cacao, 
coffee  and  rubber  trees.  The  Yangtze  valley,  within  Szechwan,  has  a  , 
very  hot  summer  and  a  very  warm  winter;  it  is  also  the  most  humid 
region  of  the  province.  Everyi'rhere  in  this  valley  two,  and  on  an  ex¬ 
perimental  basis,  even  three  harvests  of  rice  are  grown  a  year.  In  the 
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region  aromd  the  city  of  Lu-hsi-to^  where  .it  is  warmest  .and  most  humi.d, 
litchi,  longana,  olives  and  other  fruit  crops,;  which  are  very  sensitive. 
to  low  winter  temperatures,  are  grown.  There  are  many  fruit-hearing  ... 
hanana  trees  and  palms;  along  the  hanks  of  the  Yangtze  there  are  citrus 
orchards.'  -  -  ;v.: 

The  rainfall  in  Szechwan  is  about  the  same  .as  it  is  in  the  prov¬ 
inces  of  the  hasin  of  the  centralrjsnd  lower  reaches  of  the  Yangtze.  , ; 
The  main  mass  of  rain  falls  here  a  little  earlier  than  in  the  Yellow 
Biver  hasin  and  a  little  later  than  in  the  provinces  along  the  central 
and  loafer  Yangtze  because  of  the  presence  of  the  south-eastern  monsoon* 
In  the  northern  part  of  the  basin,  the  annual  amount  of  rainfall  is  .  ; 
around  800  mm,  in  the  south  -  in  the  Yangtze  region  -  it  averages  more 
than  1000  mm;  in  the  west  the  amoimt  of  rain  is  greater  than  in  the  east 
Precipitation  during  the  winter  half  of  the  year  in  Szechwan  is 
due  to  the  north-western  monsoon  and  falls,  In  most  cases,  in  the  form  ^ 
of  fine  freezing  rain*  While  adding  relatively  little  to  the  total  .  j, 
precipitation,  the  winter  rains  saturate  the  air  to  the  limit,  leaving 
the  soil  unchanged  moisture-wise  which  greatly  benefits  the  growth  of  ; 
rape,  beans  and  particularly  winter  wheat.  , 

The  greater  part  of  the  annual  rainfall  falls  in  the  warmest 
months,  as  almost  eveiywhere  in  China.  The  maximum  heat  corresponds  ... 
to  the  maximum  rainfa3.1  which  is  of  course  very  beneficial  to  the 
grovrth  and  development  of  the  plants.  As  a  whole  over  a  period  of 
many  years,  the  distribution  of  the  rainfall  over  the  annual  seasons 
in  Szechwan  is  about  the  same  as  in  the  southern  regions  of  China;  so 
that  the  highest  degree  of  moisture  occurs  in  the  autumn  .and  in, the  . 
spring- (Table  l)*  v  --..V';--:; 

Distribution  of  rainfall  over  the  seasons  of  the  year  (inj^) 

Station  .  .  Eastern  longitude  -.Annual  amount  of 

■  --.v  .b.'..- -  o;:-  C'X.r.j-  ;i;y rainfall 

Chunking  *  -f-  *29^33*  /  ;,:  i‘  ^106°33^■;'; ‘.r;b  v,.i.  ■  yrc;-: 


•'  **  ■  ' 


Ch*iung-shan  19^5^*  ;  110  15*  15Q1.0  --iN 

>'u  .i.v>  -spring  ■  summer '  autumn  ;.}!  ,  winter  .-v 

■  ':/  :  1(0.9  'o  28 .0,  --y  r  5*^ 

,-£j:c:20.0  ■  ^  ■;..;%:'£33.6oi'''.v6.8  ^,..-.,LdT7 


*  Chang  pao-lcun,  195^* 
**  Lu  Ou,  19.53. 


;C' 


'pTi'.q  auspicious  distribution  of  the  rainfall  over  the  seasons, 
and  its  regularity  over  the  years  mahes  serious  di^ought  in  Szechwan  a 
rare  occurrence.  Irrigating  by  means  of  an  accmulation  of  rain  water  ; 
is  more  reliable  than  in  the  other  provinces .  During  the  tea-ye^  ^ 
period  since  the  liberation  of  CJhinaj  Szechwan  has  not  kno^'m  a  sin^-e  ■; 
serious  drou^t  and  has-been  one,  c  °  the  few.  plsices  where  abundant  and 

universally  growing  harvests  have  been  gathered  every  year.  •  ' 

"  Within  the  Szecto/an  basln^  the  number  of  rairy  days  increases 
and  the  sunny  days  decrease’ from  east  to  west;  this  explains  the  fact  •. 
that  on  its  western  and  south-western  mountainous  borderlands  are  con¬ 
centrated  the  main  tea  plantations,  which  cannot  withstand  the  direct 
rays  of  the  sun'.’-'  ’  •  ■ 

'  The  spring  in  Szechwan  sets  in  earlier  and  is  usually  mucn 
warmer  than  on  the  central  and  lower  reaches  of  the  Yan^ze . '  •  This 
contributes  to  earlier  rice  planting  and  cotton  and  fruit  tree  plant-  = 
ing  in  this 'province.  As  early  as  May, '  in  the  suburbs  of  Chungking, 
apricots,  oranges  and  papaya  fruits  are  ripening.  However  the  spring 
rains  are  frequently  delayed  which  has  led  tO  the  irrational  practice 
of  maintaining  the  water  on  the  fields  for  the  spring  rice  planting,  , 
this  is  the  so-called  system  of  winter  water  fallow  (see  below). 

After  the  second  ten  days  of  April,,  the  air  terperatures  rise  sharply 
and  in  May  and  June  the  amount'  of  rainfall  increases.  In  the  eastern  ^ 
section  of  Szechwan,  the  period  of  downpours  with  thunder  storms  begino 
In  July  and  August,  when  drier  weather  sets  in,  in  the  western  part  of 
the  basin  (sbUth-west  of  the  Chi ailing  Chiang)  the  rains  reach  a  ^ 

maximum  here.  Thxmderstorms  .continue  uninterruptedly  in  the  west  and, 
in  two  months,  more  than  half  the  total  annual  precipitation  has  fallen 
On  an  average  the  greatest  amount  of  precipitation  falls  in  the  form 
of  downpours  in  July  and  especially  in  August.  _ 

The  summer  doi-mpours  have  a  dual  effect  on  the  agriculture  ox 
this  region.  -  On' the  one  hand,  the  abundant  rain  during  these  two 
months  has  a  beneficial  effect  on  the  development  of  the  rice,  but  on 
the  other  hand,  it  is  harmful  to  the  cotton  crop.  The  high  degree  of 
h;miidity  in  the  air  causes  the  bolls  to  decay  and  the  excess  of  water 
in  the  soil  usually  causes  them  to  fall  off.  Towards  autumn,  the 
downpours  are  greatly  reduced  which  is  very  beneficial  to  the  harvest, 
yield  of  the  rice  crop,  which  requires  relatively  dry  weather  when  it 

is  ripening.  ‘  '  »■  '  x  -a  ’ 

The  abundance  of  summer  rains  in  Szechwan,  the  frequent  thunder 

storms  in  the  western  section  of  the  province,  in  the  region  of  the 
upper  reaches  of  the  rivers,  causes  summer  flooding  which  however  pass 
over  as  quiclcly  as  they  come  on.  The  hilly  territoxy  of  this  province 
flpft  the  well  worked  deep  river  beds  contribute  to  the  waters*  speedily 
subsiding.  Tlierefore  the  floods  which  occur  here  are  localized  along 
the  banlcs  of  the  rivers. 
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In  the  autumn  a  large  amount  of  rain  falls  in  Szechwan.  Waen  the 
days  are  bright  and  sunny  in  the  region  along  the  lower  reaches  of  the 
Tangtze,  here  there  are  freezing  rains.  The  autumn  is  especially  raxny 
in  the  region  situated  to  the  east  of  the  Chi a- ling  Chiang.  ,  Because  of 
tSiis  the  cotton  crops^'  which  cannot  withstand  much  moisture  during  the  - 
ripening  period,  are  concentrated  in  the  drier  central  and  northern 
sections  of  the  basin  and  are  completely  absent  in  the  east.  On  the 
^ble,  cotton,  is  not  as  important  a  crop  here  as  It  is  in  the  basin  pf 
the  central  and  lower  reaches  of  the  Yangtze  and  on  the  Great  Chinese 
plain,  because  of  the  rainy  autumn  and  the  summer  downpours  in  this  . 

province.  -  \ 

Szechwan  has  a  more  complex  river  system  than  many  of  the  east¬ 
ern  pi  provinces  of  China.  '  Because  of  the  bowl- shaped  structure  of 
its  relief,  almost  all  of  its  rivers  run  on  a  radius  from  the  mountain¬ 
ous  borderlands  to  the  center  of  the  basin.  Since  pre- historic  times, 
bhe  rivers,  which  penetrate  into  the  most  distant  comers  of  the  prov¬ 
ince,  have  jplayed  an  important  role  in  the  agricultural  life  of  Szechwan 
they  have  been  the  principal  transportation  routes  within  and  out  of  the 
province.  It  was  their  influence  which  historically  formulated  the 
distribution  of  the  various  branches  of  agriculture  in  Szechwan.  The 
rivers  were  the  main  means  of  communication  in  the  province  and  were  a 
■feasic  factor  in  determining  the  distribution  of  the  most  marketable 
crops  like  sugar  cane.  Sugar  cane  was  first  grown  in  Szechxfan  in  Nei- 
chiang  Hsien.  From  here  this  crop  began  to  spread  soiith  and  north  . 
along  the  T'o  Chiang  because  of  the  advantages  of  transporting  it  by 
river  to  the  Kei-chiang  sugar  refineries.  As  a  result  of  this, at  the 
present  time  more  than  half  of  the  area  som  to  this  crop  in  Szechwan 
±s  concentrated  in  the  regions  along  the  banks  of  the  TVo-chiang.  - 

The  importance  of  these  rivers  transportation- wise  is  furtner 
etrengbhened  by  the  fact  that  the  most  navigable  and  the  deepest  sec¬ 
tions  of  the  rivers  coincide  with  the  most  developed  and  thickly  set¬ 
tled  agricultural  regions  of  the  province  -  grain,  tung  oil,  citrus,-, 
fruits  and  other  agricultviral  products  are  shipped  from  here  dovm  the 
rivers  to  the  Yangtze  and  from  there  along  the  Yangtze  to  the  other  . 
oblasts  of  the  country.  ; 

As  was  mentioned  above,  the  rivers  of  Szechwan  are  very  seldom 
subject  to  flooding.  This  puts  the  agriculture  of  this  province  in  a 
particularly  advantageous  position  as  compared  with  the  eastern  and  . 
nortliem  regions  of  the  country,  which  are  periodically  subjected  to 
serious  flooding  and  crop  losses.  The  Chinese,  who  have^est-abj-ished 
their  comtry  in  a  pe3rpetual  fight  against  the  damaging  floods  of  the 
Yellow  Eiver  and  the  Yangtze,  consider  Szechw-an  the  "promised  land  in 
virtue  of  the  almost  complete  absence  of  floods.  ,,:rr 

nevertheless,  the  deeply  cut  beds  with  their  fine,  violet  sands 
the  hilly  fields  above  the  water  level,  have  always  seriously  com¬ 
plicated  exploitation  of  these  rivers  for  purposes  of  irrigation.  .In 
spite  of  this,  in  some  places  the  rivers  have  acquired  added  signifi¬ 
cance  for  this  very  reason  as  sources  of  spontaneous  irrigation 
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especially  on  the  nximerous  vash^away  cones.  The  Ch'eng-tu  plain,  for  . 
example,  which  is  formed  from  an  accumiilation  of  these  wash- away  cones, 
has  hecome  the  most  intensive  agricultural  region  in  China  thanks  to 
spontaneous  irrigation  with  the  aid  of  the'  ancient  "tu- chien-yen" 
irrigatlonal  qrstem.  ^  ^ 

•  Almost  all  the  soil  types  , of . China  are  represented  in  Szechwan,  • 
BtaDrting  with  the  tundra  soils'  down  to  the  krasnozem  (red  soil).  How¬ 
ever  most  of  them  belong  to  the  moxmtain  type  soils  which  has  played 
an  important  role  in  the  agriculture  of  this  province.-  OSie  most  egro- 
nomically  valuable  soils  are  the  so-called  violet  soils. as  well  as  the 
alluvial  and  brown' forest  soils. 

^  The  particular  regional  features  of  the  process  of  soil- forma¬ 
tion  in  Szechwan  make  for  substantial  differences  in  the  soil  cover  of 
this  province  as  compared  with  the  other  sub- tropical  oblasts  of.  China. 
This  has  an  important  practical'  effect  on  the  agriculture  of  this, 
province  and  brings  to  it  a  series  of  distinguishing  features.  The', 
most  sharply  defined  regional  characteristics  are  noted  in  the  varieties 
of  violet  soils.  These  soils  are  mainly  to  be  found  in  China  in  the 
Szechwan  basin  where  they  occupy  almost  all  of  its  territory  up  to 
1000-1500  meters  elevation.  I.  P.  Gerasimov  and  Ma  Yun-chzhi  have  re¬ 
lated  these  soils  to  the  genetic  type  of  zheltozem  (yellow  soils). 
However  they  differ  from  the  ordinary  zheltozem  which  is  to  be  found 
in  most  of  the  sub- tropical  regions  of  China,  in  that  they  have  devel¬ 
oped  on  entirely  different  rock  types  -  violet  shale  and  sand  deposits, 
which  are  to  be  found  mainly  in  Szechwan.  They  give  the  soils  their 
particular  violet  colour.  The  soils  also  have  inherited  a  large  con¬ 
tent  of  mineral  nutritive  properties  from  them  and  the  distribution  of 
the  soil  profile  is  doubly  diverse  because  of  the  pl^sical  attributes 

of  its  horizon..'  ■  "  ' 

The  violet  soils  of  Szechwan  are  formed  under  moist  sub- tropical 
conditions  -  where  all  the  biological  and  chemical  processes  are  inten¬ 
sified  -  and  there  exists  an  abundance  of  warmth,  light  and  moisture 
and  an  absence  of  periods  of  biological  dormancy.  The  annual  produc¬ 
tion  of  organic  matter  is  increased  and  organic  wastes  are  left  in  the 
soil  on  the  fields  which  are  \mder  crops  the  year-round.  The  organic 
wastes  decompose  and  mineralize  speedily  which  does  not  contribute  to 
an  accxmiulation  of  leu:ge  stores  of  humus  in  these  violet  soils  but  it 
does  speed  up  the  transferral  of  the  nutritive  elements  of  the  plants 
from  a  non-assimiliative  form  to  an  assimiliative  one  which  increases 
their  actual  fertility.  ;'-  ^  ■  ' .  ;  -  ;.y  .  ;  .  ■ 

Despite  the  low  htimus  content  (1.5  ~  2.5?^)  siid  the  intensive 
year-round  cultivation,  the  upper  soil  horizon  of  the  violet  soils  has 
an  agronomically  valuable  granxaar- crumbly  porous  structure .  .  The  lower 
soil  horizon,  on  the  contrary,  consists  of  structureless,  non-porous 
clay  matter  (SHUVAhOV,  1957)-  -  -v  ^ 

In. the  interests  of  agriculture,  this  clear-cut  sub-division  of 
the  soil  profile  has  both  positive  and  negative  sides  to  it.  The  low 
ca’oacity  of  filtration  of  the  low  hor-izoxis  helps  to  maintain  the  water 
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on  the  surface  of  the  rice  fields  and  in  the  reservoirs  which  permits 
coD^ilete  utilization  of  the  atmospheric  rainfalls  for  irrigational 
purposes.  The  small  losses  and  expenditures  of  water  for  irrigation 
of  the  rice  fields  has  made  Szechwan  the  region  with  the  largest  amount 
of  irrigation  by,  means  of  atmospheric  xrater  in  the  country;  this  water 
is  gathered  in  small  ponds  or  directly  on  the  fields.  When  the  land  • 
was  divided  up  into  small  peasant  holdings^  this  type  of  irrigation  \ras 
the  most  acceptable  because  it  did  not  require  expenditures  on  complex 
iiTigational  installations  but  it  is  also  uneconomical  and  tmreliable.  , 

The  marl,  porous  structure  of  the  upper  horizon  of  the  violet 
soils  absorbs  the  water  well  and  consequently  has  hydro- physical  prop¬ 
erties  which  are  very  beneficial  to  the  plants,  but  its  level  of  possi¬ 
ble  saturation  is  limited.  This  considerably  lessens  the  penetration 
of  atmospheric  precipitation  into  the  soil  and  heightens  the  loss  from 
surface  flow.  Since  the  relief  of  Szechwan  is  very  hilly,  this  process 
increases  soil  erosion.  The  region  of  violet  soils  in' Szectaran  is  one 
of  the  areas  of  China  with  the  largest  degree  of  soil  erosion  and  is 
only  surpassed  in  this  respect  by  the  lyossowy  plateau.  Erosive  proc¬ 
esses  ere  most  highly  developed  in  the  elevated  sections  of  the  central. 
j)art  of  the  basin:  in  Sui-ming,  Chiang-chin,  Wem-chiang,  Ilan-ch'un, 
and  Eei-chiang  districts  where  the  slopes  of  the  hills  are  very  ploughed 
up  and  the  wood  vegetation  has  been  felled.  Since  the  cooperization  of 
the  peasant  holdings,  the  possibility  of  conducting  an  active  and  ex¬ 
tensive  fight  against  erosion  has  been  made  'possib.le.  Th.is  work  has 
been  particulai’ly  advantageous  in  the  elevated  sections  of  the  centraJ. 
pDxt  of  the  basin. 

The  continual  danger  of  the  soils  being  washed  off  the  steep  , 
slopes  by  the  abundant  summer  rainfalls  has  been  one  of  the  main  .rea¬ 
sons  for  terracing  the  slopes  of  the  hills  in  Szechwan.  A  large  part 
of  the  arable  land  of  this  province  is  to  be  found  on  these  artificial 
terraces;  there  is  more  terracing  here  than  any^t/here  else  in  China  with 
bhe  exception  of  the  lyossowy  plateau.  The  importance  of  this  terrac¬ 
ing  will  grow  rapidly  in  the  future  because  as .of  I958,  all  the  fields 
on  the  slopes  of  the  hills  and  mountains  are  supposed  to  be  terraced 
over  a  period  of  from  2  to  5  years.  ("Information  Bulletin"  8  July 

1958).  ; 

Besides  Szechwan,  Yunnan,  Kiangsi  and  other  provinces  of  central 
and  southern  China  have  small  areas  of  violet  soils,  however  Thorp 
(Thorp,  1938)  says  these  soils  are  much  less  productive  which  has  a 
lot  to  do  with  the  climatic  conditions  of  these  provinces.  In  Yunnan, 
idangsi  and  other  places,  w'hich  are  typified  by  clear  sunry  weather 
a  lot  of  evaporation  in  the  late  fall,  winter  and  early  spring,  the 
winter  crops  on  violet  soils  quiclcly  lose  their  moisture  and  are  con¬ 
tinually  suffering  from  drouglit;  the  harvests  are  consequently  low  or 
they  are  destroyed  altogether  if  they  are  not  irrigated.  Even  in  sum¬ 
mer,  despite  abimdant  rainfall,  the  crops  on  these  soils  can  undergo 
considerable  damage  if  the  weather  continues  sunny  for  7  to  10  days  in 
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a  row.  The  clou(3y,  foggy  weather  and  slight  evaporation  in  Szechwan^ 
which  prevails  during  the  greater  part  of  the  year^  ’  protects  the  violet 
soils  from  drying  out  and  despite  their  light  mechanical  con^osxtion  ^ 
and  low  capacity  for  water- retention-  in  the  upper  horizon,  they  are , • 
usually  sufficiently  moist  for,  agricultural  crops  even  in  trinter  when 

the  rainfall  is  minimal.  ,  . 

The  violet  soils  in  Szechwan  are  planted  to  rice  wherever  there 
is  enough  water  for  Irrigation.  The  non- irrigated  sections  of  violet 
soils  have  been  turned  over  to  corn,  wheat,  sweet  potatoes,  beans,  ^  ^ 
tobacco  and  other  crops.  In  some  places,  particularly  on  the  outskirus 
of  the  city  of  'Kei-chiang,  and  along  the  banks  of  the  Yangtze,  between 
the  cities  of  Wan-hsiang  and  Chtmgking,  the  main  crop  on  violet  soils 
is  sugar  cane.  Citrus  frvilt  Is  gro^m  where  climatic  conditions  are  ^ 
favorable..  On  the  soil  which  has  been  very  washed  out  and  is  not  suit¬ 
able  for  field  crops,  bamboo,  pine,  cypress  and  Kanma  are  grown.  In 
some  places  the  palm,  which  yields  fiber  and  nuts,  is  econoMcally 
important.  In  the  south  and  south-west  sections  of  the  basin,  tea 
leaves  and  walnuts  are  grown, on  violet  soils.  _  _  _ 

The  alluvial  soils,  which  occupy  the  Ch'eng-tu  plain  and  the 
narrow  strips  along  the  main  tributaries  of  the  Yangtze,  play  an  impor¬ 
tant  role  in  the  agricultural  activity  of  the  population  of  Szechwan. 
These  soils  which  have  a  high  silt  content  are  some  of  the  most  fex-tile 
soils  in  Szeclnran.  Thanlt:s  to  their  high  humus  content  throughout  the 
whole  profile,  they  have  a  high  degree  of  water- retention  and  a  gooo. 
structtire.  The  highly  fertile  soils  of  the  Ch'eng-tu  plain  and  the 
possibility  of  spontaneous  irrigation,  as  well  as  the  favorable ^relief, 
have  conditioned  the  exceptionally  dense  population  of  this  plain. ^  The^ 
fertility  of  the  alluvial  soils  of  this  region  is  continuously  subjected, 
to  extensive  field  fertilization,  which  is  particularly  intensive  near 
the  cities  where  the  city  wastes  are  used  for  this  purpose. 

Ei^ty  per  cent  of  the  cultivated  areas  of  the  Ch’eng-tu  plain 
are  planted  to  rice.  After  the  rice  has  been  harvested,  wheat,  vegeta¬ 
bles  or  green  fertilizer  is  planted;  in  the  north,  in  Kuan  Hoien,  after 
the  rice  harvest,  medicinal  grasses  are  sown.  Besides  the  usual  crops  • 
on  the  alluvial  soils,  along  the  Fou  Chiang  near  the  cities  of  Sui- 
nlng  and  San-t'ei,  cotton  is  grown  and  vest  of  the  T'o  Chi^g  -  sugar 
cane.  In  the  valley  of  the  upper  Min  Chiang,  where  the  climate  is  '■ 
drier,  peaches  and  pomegranates  are  groTO  on  alluvial  soils . 

In  the  mountains,  which  frame  the  Szechwan  basin  from  the  north, 
east,  west  and  south-west  and  also  in  the  Eastern  Szechwan  mountains, 
moiuitainous  brown  forest  soils  are  developed  which  are  adapted  to  the 
areas  covered  by  broad- leaved  and  mixed  forests  of  the  temperate  belt 
(Gerasimov  and  Ma  Yun-chi,  1958).  Within  a  fevr  years  after  the  forests 
have  been  Svedeniya,  these  soils  become  ouite  fertile  and  rich  in  humus, 
however  when  cultivated  they  are  quickly  exhausted,  the  top  dark  horizon 
which  contains  the  humus  disappears  and  erosion  sets  in  very  quickly. 

The  old  ploughed  browm  forest  soils  are  usually  poor  in  phosphate  and 
unfertile.  : 
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The  gradxial  slopes  and  floor  of 

covered  with  soils  of  this  type,  are  terraced  rice  fields  hut  rice  is  '  • 
not  the  most  important'  crop  here.  The  steeper  slopes  are' planted  to  'j  ' 
potatoes,  co3m,  huclcv;heat  and  horse-beans .  '  Along  the  borders  of  the 
fields  and  near  the  villages,  tuhg  and  walnut  are  plahtMi.  ‘ 

Based' on  data  from  195S,  the  arable-  area  of  the  Szechwan  basin 
is  around  21^  of  its  total  territory  or  7*7  million  hectares  which  is 
squal  to  6.5^  of  the  area  of  ai-abl'e  land  in  China.  Considering  the  '  * 

hilly,  cut  up  relief,  this  amount  of  arable  land,  which  exceeds  one  ' 

fifth  of  the  territory,  is  quite  high.  The  percentage  of  land  being 
worked  in  the  central  and  southern  section  of ■  the  basin  is  especially 
hi^i.  Here  the  arable  area  is  45-50?^,  and  in  the  region  around  where  • 
the  Chia-ling  Chiang  flows  into  the  Fou  Chiang  and  the  Chiu  Chiang  in  ■ 
'bhe  T'o  Chiang  basin  and  in  the  hsien  situated  along  the  Yangtze  from'  •  ■’ 
the  city  of-  I-p'in  to  the  city  of  Wan-hsiang,  the  proportion  of  plough 
land  is  T0-80^^j  on- the- Ch*ehg-tu  plain  -'  it  is  90fl  and  more.;  The  moun- ' 
tainous  borderland  regions  which  surround  the  basin  have  the  lowest  _ 
percentage  of  arability.  All  of  the  31  hsien  located  here  contain  ’■  ‘  ; 

only  16^  of  all  the  arable  latid  of  Szechwan.  The  western  high  mountain-  ;  ■ 
ous  section  of  the  province  is  covered  by  large  areas  of  pastureland  and 
■mountains  overgrown  with  forests;  cultivated  fields  are  very  seldom  [  '  ' 
found  here  and  the  total  area  of  them  is  very  insignificant.  ' V't 

'  On  an  average  there  is  1.8  mu  (around  1200  square  meters)  of  ^ 
arable  land  per  person  in  the  rural  population  of  Szechwan  (a  lit'ble  - 
more  than  3  mu  is  the  average  for  the  whole  country);  ¥ith  such- a  low  ' 
index,  this  province  is  characterized  by  the  existence;  of  large  areas'  ;’ 
of  land  which  still  lie  in  waste  but  cotild  be' worked. The  large  virgin  ' 
land  masses,  which  could  be  worked  with  coc^aratively' little  difficu3-ty, 
are  located  in  the  valleys  in  the  south-west  of  Szechwan  which  have  a  ;  ^ 
sub- tropical  climate.  Formerly  they  were  not  exp3.-oited  because  of  the  " 
sharp  national  antagonism  between  the  Chinese  and  the  local  mountain  -  ;  '  ; 
tribes,  which  was  kindled  by  the  landowner- bureaucratic  clique-.  At  the  _ 
present  time  with  the  introduction' of  democratic  reforms  in  the  Liang- 
shan  autonomous  district  and  neighboring  regions  inhabited  by  national 
minorities,  these  virgin  lands  have  begun  to  be  assimi3.ated.  In  the  '  ' 
valleys  of  the  Chin-sha  Chiang,  Ya^lung  chiang,  and  the  An-ning  Ho,  ; 

;plantations  are  being  set' up  where  crops  heretofore  -unknown  in  this 
province  are  being  grown  such  as  -  tree  rubber,  coffee,  cacao,  Kapokovoy 
palm  and  other  tropical  plants.  Large  masses  of  virgin  land  suitable 
■for  agriciflture,  amounting  to  2-3  million  hectares,  are  to  be  found  on 
the  higli  mountain  plateau  in  the  north-western  section  of  Szechwan. 
However  the  shaarp  fluctuations  in  temperature  over  the  day  and  the  sum¬ 
mer  frosts  call. for  the  need  of  special  supports  and  even  new  types  of 
agricultural  crops  which  could  be  cultivated  tinder  these  climatic  con¬ 
ditions.  Soviet  specialists  consider  it  better  to  develop  animal 
husbandry  here  for  the  time  being  and  to  exploit  only  small  sections 
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for  plough  land.  Under.  the_  more  favorable  climatic  conditions  of  the 
Sung-p’an  steppes,  they  are'aiready  organizing 'mechanized  state  farms 
to  exploit  the  yirgin.lan^.  .  7  .'  .  -i-  n.  •  '  '  ''  . 

■It  must.be  mentioned  that  in  order  to  assimilate  nev  lands  in  ' 
the  mountainous,  regions,  where  they  are  mainly  . located,  large  hydro- 
ameliorative  operations  are  required  which  involve  large ! capital  in¬ 
vestments.  -.Therefore  ;  more  attention  is  being  paid  at  the  present  time 
to  instituting  a.  more  intensive  exploitation  of.  alrea<3y’ existing  sown 
areas  and.particularly.  to  .the;  problem  of  improving  the  indices  of  . 
recxirrent  sowing.  -  :  ..  .i.;V  :  .  ‘ 

-.,,•£^6  rec;x3:Tent  sowing,,  of  rice  "and  other  crops  requires  a  water  .'" 
supplement  as  well  as  additional  fertilization..  Therefore  the  main 
■Job  of  reorganizing  .and':improving  the  agriculture  lies'  in  irrigational 
construction.  Before  the  ’  liberation  of  China,  only  aroxmd  20io  of  the 
total  area  of  flooded,  lands  in  Szechwan  had  guaranteed,  spontaneous 
irrigation  ("jen-min  Jih-pao'V23  July  1957  )j  the  remaining  land  x^as 
irrigated  by  means  of ;  accumulated  rainfall.  This  heavenly"  irriga¬ 
tion  depended,  on  .the  abundancy  of.  rain  and  the  times  at  which  it  fell 
and  could  not  always  provide  the  rice  fields  with  water' in  cases  where 
the  summer  monsoon, ,  which  brings  the  moisture,  was  delayed.  The  most 
unprofitable  type  of  "heavenly"  irrigation  was  the  so-called  tung- 
shui-t*ien  system  -  winter /flooded  fallox/,  which  was  used  throughout 
China  and  mainly  in  Szechwan,  partlcxilarly  in  the  provinces  of  Kweichow 
and  H-onan.  The  essence  of  this  system  is  that  many  terraced  fie.lds 
during  the  aufumn-x7inter  season  are  used, for  accumulating  rain  water 
•for  use  in  spring  rice  planting.  Only  one  rice  harvest  may  he  gathered  i? 

from  such  fields  and  since/rice  grows  from  the  middle  of  May  to  the  end  I 

of  August,  the  land  lies  fallow  for  the  remainder  of  the .  year  although  ,.  .  I 

the  climate  is  suitable  for  growing,  agricultural  crops  the  year  round,  ,  i 

If  the  spring  were  dry  then  most  of  the  fields  experience  a  lack  of  ■  .  ) 

water  for  planting  the  rice  and  the  sown  area  is  reduced.  Although  '  '  ..  f 

this  province  has  a  fairly  extensive  area  of  water  lands,'  .the  methods,  /;  r 

of  irrigation  are  the  most  baclward  in  China.  /  , /;  ,  /'  '  1 

-  _ The  .main  consideration  in  irrigational  construction  which  has  .  ;  | 

been  unfolding  since  1949,  ,is  being  given  to  restoring  the  old  system  .  ,  I 

of  irrigation,  hy  improving  .its  quality  of  displacing 'the  "heavenly"  //  ,'  ;  | 

irrigation  with/guaranteed  spontaneous  and  mechanical  irrigation.  ' .  .  • 
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The  change  in  the  -Droportlon  of  "heavenOy"  and  guaranteed  Irrigation  md 
the  are'a  o?  watered  lands.  Saecbwan  (in  Billion  heotares)* 


■  Lands  with  guaranteed '  ;  Lands  with  "heavenly 
-  irrigation-  .  ii'rigation 
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I947,':i  "Jen-inin  Jih-pao,"  23  July  1957;  ”Druzh-ba’ 
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Year  ■' Total  area  of  ‘ 

■  watered  lands 

1937  O  k  t  3  .00  o 

1953  .  ;  3.45k, 

1956  "  3.75 

,•;*  Cheng  Li- chan, 

.X  22  May  1957  • 

Seven  years*  after  the  liheration,  the  total  area  of  irrigated 
lands  had  heen  enlarged  hy  750-  thousand  hectares  as  compared  with  tne 
SLrinSSs  hefoJe  the  liberation  (1937)  and  the  area  of  «;wanteed 
irrigation,  that  is- basically  spontaneous  irrigation,  has  tripled  sin  e 
1949  and  had  reached  64fo  of  the  total  tmter  lands  hy  957* 

Most  of  the  spontaneously  irrigated  lands  used  to  he  s...tuat 
on  the  plain  and  in  the  sloping  hilly  regions.  Spontaneous  irrigation 

was  used  most  ex'bensively  al.ong  the  central  and  Si^ e  the 

Fdn  Chiang  and  in  the  regions  around  the  mouths  oi  the  ^  ° 

•Fou  Chiang  and  other  rivers.  The  main  featiire  of  irrigation  construc¬ 
tion  at  the  present  time  is  that  all  of  the  new  systems  are  being  set 
up  on  hilly  places .  I'Jhereas  formerly  only  the  most  siiitah.^e  places 
wSr^sSSL^ously  irrigated,  this  method  is  now  being  used  all  over  • 

thf*  tenritorv  of  the  Szechwan  basin.  j.-  „ 

:  The  most  important  aspect  of  spontaneous  irrigation  construction 
has  been  the  creation  of  a  ramified  system  of  canals.  According  to 
statistics  formulated  by  the  Irrigation  Administration  of 
from  1950-1955,  more  than  100  thousand  canals  were  dug  in  the  province, 
which  increased  the  irrigated  area  by  450  thousand  . 

development  of  irrigation  by  means  of  canals  took  a  great  step  fOTOa 
in  1956  when  the  area  of  spontaneous  irrigation  was  enlarged  by  more  , 
thanloO  thousLd  hectares  in  the  course  of  one  year  ^he  we^-kno.m 
"tu-cMen-yen"  system  of  spontaneous  irrigation  which  has  existed  for 
thousand  yeaJs  on  the  Ch-eng-tu  pdain,  has  restored 

and  considerably  extended  in  the  last  ten  years.  As  a  result  the  _ 
total  area  of  irrigation,  in  this  huge  system,  was  increased  fjom^220 
thousand  hectares  in  19^9  to  4C0  thousand  hectares  in  ^9 A  ^ 

chien-yen"  system  has  been  extended  beyond  the  limits  of  this  plain 

into  the  surrounding  hilly  regions.  ■  •  •  •  -  X  ^  r'  ■  k;  jvX.  ■ 
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In  the  mountaino-as~hilly  regions^  vork  is  being  devoted  to  build¬ 
ing  shan-wan-t’an  dams.  These  easily  constructed  dams  can  irrigate  an 
average  of  6-7  hectares  of  land^  the  larger  reservoirs  of  this  type  ~  . 
100  hectares  and  more,  ly  1957,  around  100  thousand  large  ^d  small 
shah-wan-t ' an  had  been  built  by  the  peoples'  construction  method  which  ; 
increased  the  area  of  spontaneous  irrigation  by  more  than  650  thousand 
hectares,  .  ■  '  '* 

In  spite  of  the  large  amount  of  work  being  done  on  spontaneous  . 
irrigation,  there  remain  still  very  maiijr  rice  fields  wliich  are  situated 
at  too  hi^  an  elevation  to  employ  tills  method.  In  cases  like  this, 
the  use  of  mechanical  water  supply  by  means  of  pump  stations  is  being 
emplo3’'ed  more  extensively;  these  stations  are  operated  on  power  from 
small  rural  hydro-electric  stations.  Less  than  330  hectares  were  irri¬ 
gated  by  mechanical  means  before  the  liberation  of  Szechwan  and  only 
three  pumping  stations  were  in  operation.  ("Szechwan  Jih-pao",  11 
September  1954),  In  1955,  there  were  already  54  pumping  stations  in 
26  iQrezds  which  are  capable  of  preventing  drought  and  Increasing  the 
rice  yield  on  an  area  of  more  than  4130  hectares.  ("Jen- min  Jih-pso" 

5  June  1956).  The  total  water  area  of  Szechwan  is  still  very  small 
but  in  the  future,  ;  mechanical  irrigation,  will  completely  replace  the 
extremely  unprofitable  method  of  winter  water  fallow  in  the  higher 
sections.  ^ 

■  A  comparatively  small  area  in  Szechwan  is  watered  by  means  of 
bamboo  water  wheels  and  water- raisers.  The  latter  are  used  mainly 
for  pumping  the  water  from  one  terrace  to  another. 

..V  T^  use  of  new  irrigational  installations  has  made  it  possible 
to  increase  the  stores  of  water  and  to  provide  guaranteed  and  regular 
irrigation  over  a  longer  period  of  time:, -the  threat. of  drought  has 
been  reduced  and  in  some  places  altogether  eliminated.  As  a  result 
of  the  fast  development  of  irrigation  construction  in  Szechwan,  the  . 
areas  sown  to  water  rice,  the  main  agricultural  crop  of  this  province, 
have  grown  larger.  In  seven  years  this  area  has  increased  by  500  ; 

thousand  hectares  which  has  yielded  an  additional  3  million  tons  of 
unrefined  rice.  At  the  saiue  time,  with  the  provision  for nore  irrigar-  ; 
tion,  the  axea  of  repeated  rice  sowing  has  begun  to  grow  rapidly. 
Spontaneous  and  mechanized  irrigation  has  added  an  area  of  300  thousand 
hectares  as  well,  because  there  no  longer  exists  the  need  for  collect¬ 
ing  rain  water  on  the  former  t'ung-shui-t'ien  rice  fields  and  has  also 
made  it  possible  to  6o\t  these  fields  again  with  wheat  rape,  vetch  and 
other  dry  crops  after  the. rice,  has  been  harvested. 

1957  and  1958  were  the  years  for  reinforcixig  earlier  achievements 
in  the  area  of  irrigational  work  in  Szechwan.  The  gro^rbh  of  new  irri¬ 
gated  areas  was.  quite  small  for  this  period  (110  thousand  hectares), 
the  total  irrigated  area,  which  made  up  a  little  more,  than  half  the 
arable  land  of  the  province,  had  reached  3S60  thousand  hectares  in  195<3. 
In  order  to  fulfill  the  huge  tasks  which  have  been  set  for  agriculture, 
it  is  planned  to  irrigate  all  the  arable  land  in  Szechwan  in  the  near 
future.  ■  ■ ' 


In  order  to  enlarge  the  sora  area  by  means  of  improved  exploita¬ 
tion  of  arable  land,  it  is  absolutely  essential  that  the  serious  prob¬ 
lem  of  supplemental  fertilization  be  solved.  The  high  intensity  of 
agriculture  in  this  province  requires  continual  and  abundant  fertiliza¬ 
tion  of  the  plough  land.  The  most  wide-spread  type  of  fertilization  is 
manure.  Oil-calce  from  the  Tungo  nut  rape  and  also  from  peanuts  and 
cotton  arc||jis§d  for  fertilizing. t-ie  olive  crops.  Agricultural  wastes 
such  as  chaff^which  is  plou^ed  into  the  ground  are  also  universally  • 
used  for  fertilizer.  In  view  of  the  need  for  organic  fertilization, 
attention  is  being  given  to  increasing  the  head  of  swine  and  to  in-  '"  -  - 
creasing  the  swine  manure.' '  ■  •  '  ;  ^  f  ■ 

*  The  method  of  sowing  the  crops  on  green  fertilizer  (sideration) 
has  long  beenlcnoTO  in  Szech\van  but  in  the  past  it  whs  employed  oh  a 
very  .small  scale.  Since  1955,  when  the  struggle  to  increase  the  sown 
area  by  means  of  using  the  large  winter  fallows  was  begun,  green  ferti¬ 
lizers  began  to  be.  used  all  over  Szechwan.  Simultaneously  chemical 
fertilizers-  are  being  used  more  and  more;  this  type  of  fertilizer  was 
almost  never  applied  to  the  'fields  in  the  past.  Phosphate  fertilizers 
and  bone  flour,  produced  at  the  Szechwan  plants,  have  increased  consid¬ 
erably.  Since  1955^  they  have  begun  to  work  with  bacterial  and  granu¬ 
lated  fertilizers  in  this  province,  which  have  had  a  very  beneficial  • 
effect  on  agricultural  production.  New  sources  of  local  fertilizers 
have  appeared.  In  1956,  a  rich  peat  deposit  was  uncovered  bn  the  ' 
Ch‘eng-tu  plain,  which  has  begun  to  be  escploited  and  can  already  enrich 
with  nitrogen  up  to  230  thousand  hectares  df  rice  fields  ("Druzhba" 
22Mayl95T).  :  •'  b 

•  One  of  the  most  important  results  of  irrigation  construction  ^  ■ 
and  increased  fertilization  has  been  a  considerable  increase  in  the  * 
sown  area  of  Szechwan  by  means  of  repeated  sowing  of  agricultural  cropis 
mainly  rice.  As  early  as  1957  the  index  of  repeated  sowing,  which  was 
established  by  the  "Basic  situation  of  the  plan  for  developing  the 
agriculture  of  the  CPR  from  1956- 1967"  had  been  surpassed.  "In  1967  - 
the  sovm  area  of  the  province  exceeded  the  arable  land  by  69^,  amount¬ 
ing  to  13  million  hectares  (the  arable  land  amounted  to  7*7  million  ‘ 
hectares.)  It  is  planned  for  the  near  future  to  gather  2-3  harvests 
per  year  .from  70/^  to  the  fields  of  the  province  (Wan  Yung-tse,  1956). 

In  order  to  achieve  the  best'  economic  exploitation  of  the  sown 
area  which  has  been  enlarged  by  this  method,  maximum  crop  condensation 
by  means  of  inter- row  crop  planting  is  being  practiced.  This  system, 
which  has  been  universally  adopted  all  over  China,  is  practiced  most 
intensively  in  Szechwan.  Inasmuch  as  crop  condensation  demands  a  redud 
tion  and  alteration  of  the  ripening  periods  of  the  crops  so  that  they 
do  not  interfere  with  each  other  on  the  general  field  during  the  period 
of  vegetation,  preliminaiy  sprout  planting  acquires  an  added  importance 
in  the  practice  of  inter- row  planting.  In  Szechwan  at  the  present  time 
sprouts  are  being  set  out  in  many  regions,  including  rice,  cotton,  rape 
and  in  the' north  even  corn  and  sometimes  wheat  sprouts. 
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©le  success  of  all  of  these  methods  of  improving  agricultural 
production  will  depend  to  a  large  degree  on  improving  the  crop  assort¬ 
ment  and  using  mpdern  agro- technology.  In  this  province,  a  lot  of  work  . 
is  being  done  on  .selection  and  standardization  of  different  sorts  of 
seeds;  in  I956,  a  hew  high  yielding  type  of  wheats  with  a  short  vegeta- 
tional  period,  was  introduced,  into  Szechwan.  Cold  resistant  types  of 
sugar  cane  which  are  imported  from  India  are  being  introduced  exten¬ 
sively.  From  1950  through  I958  the  area  sown  to  these  types  of  sugar  . 
■oane  increased  100- fold  and  was  over  half  of  the  total  area  sown  to 
sugar  cane.  80-90^  of  the  cotton  fields  are  being  sown  with  improved 
seeds,  end.  more  than  60^  of  the  wheat  sowing,  etc  .  ^  the  end  of  the 

first  five  year  plan,  23  inproved  types  of  various  crops  were  in  use.  , 
:{"Jen-min  Jih-apo"  25  September  1957  and  4  Februaiy  I958. ) 

OSie  area  of  lands  being  ploughed  to  a  greater  depth  with 
factory-produced  ploughs  and  the  area  of^  thick  (zagushchennyy)  sowing  ,  : 
^have  increased  considerably. .  In  1954  thick  rice  planting  was  intro¬ 
duced  on  70-80^  of  the  crop  area  and  in  1958  all  the  rice  fields  were 
planted  by  this  method.  Before  the  liberation  there  w’ere  almost  no 
modern  agricultural  machines  and  equipment  in  the  Szechwan  countryside, 
whereas  during  the  1950-1959  period  hundreds  of  thousands  of  modern 
ploughs,  -threshing  machines,  sprinlOLers  and  other  inventory  were  intro¬ 
duced  into  the  agricultui'al  econoay  of  this  province;  tractors  also 
appeared.  In. order  to  improve  agro- technology,  an  important  role  is  ,  ■ 
played  by  the  experimental  stations  and  other  state  establishments. 

In  the  'middle  of  1954,  230  state  farms  and  5II  agriciiltural,  animal 
raising  and  forestration  .experimental- model  points  were  established  in 
JSzechwan.  ("Szechwan  Jih-pao"  9  August  1954.")  All  of  these  organiza-  .- 
tions  are  called  upon  to  instill  progressive  methods  of  ag-riculture  .  .. 
Into  the  peasantry,  and  distribute  assorted  seeds  as  well  as  introduce 
■  new  equipment.  :  i-:  .'- 

The  fundamental  reforms  of  the  agricultural  economy  ,  of  Szechvran 
which  is  being  carried  out  on  the  basis  of  cooperization, ; contributes 'to 
an  immeasurable  increase  in  the  scales  of  agricultural  production  in 
the  province  and  moreover  to  a  greater  specialization  in  various  sec-  , 
tions  in  the  production  of  grain  and  olive  crops,  tea  grcn^ing,  citrus 
fruit  growing  and  hog  raising.  . 

.  Szechwan  is  a  large  granary  of  China;  more  than  lOfo  of  all  the 
.grain  harvested  in  China  and  2/3  of  the  grain  produced  in  South-western 
China  is  grown  in  Szechwan.  This  pi-ovinCe  is  one  of  the  few,  sections' 
.of  the  country  with  reliable  harvests  and  has  always  provided  grain  for 
-the  regions  of  China  suffering  from  flooding  or  from  drought,  mainly  , 
the  provinces  along  the  lower  Yangtze.  At  the  present  time  this  prov¬ 
ince  has  become  a  food  supplier  to  several  northern  and  even  north¬ 
western  regions  of  the  country  .which  are  undergoing  industrialization. 
Therefore  the  development  o'f  .  the  grain  econoiiy  of  Szechwan  is  of  great  , 
importance. 
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The  problem  of  increasing  the  grain  harvest  can  be  solved  by- 
enlarging  the  areas  sovrn  to  this  crop  and  altex’ing  the  structure  of  the 
sown  area.  The  total  sown  area  under  grain  crops  had  increased  by  195 ( 
by  as  much  as -1500  thousand  hectares  as  compared  with  1952.  A  sharp  in-  , 
crease  in  the  area  sown  to  more  valuable  and  nigner  yielding  grain  crops 
such  as  rice^  corn  and  to  some  extent  wheat  -  is  being  accompanied  by  a 
reduction  in  the  proportion  of- second  rate  crops  such  as .barley,  kao¬ 
liang,  millet  and  others.  The  gross  harvest  of  grain  crops  in  Szechwan 
in  1953  had  already  surpassed  the  indices  for  the  record  year  of  1938; 
in  1956  the  province  prematiurely  completed  the  first  five-year  plan,  ; 
having  harvested  an  average  of  30*3  centners  per  hectare.'  "  v 

As  the  harvests '  increase,  the  marketability  of  the  gram  econoHSr''  . 
is  growing.  During  the  five  years,  beginning  in  1953/  when  the  system 
of  state  buying  and  selling  of  grain  was  introduced  into  China, 
than  23  million  tons  of  grain  were  bou^t  in  Szechwan,  which  xs  .^jfo  of  i, ; 
its  production  for  that  same  period.  In  195^  alone,  6  million  tons  of 
marketable  grain  were  procured.  A  large  part  of  the  purchased  grain  is 
returned  to  the  country,  pait  of  it  remains 'for  the  economic  needs  of  , 
the  province  and  part  of  it  is  exported  to  other  sections  of  the  country « 

vv.  V  .  table  3 

Dynamics  of  production  and  esqjort  of  grain  from  Szechwan* 
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•  ’  The  grain  econorajr  of  Szechwan,  as  was  mentioned  above,  is  pri-  • 
marily  rice- growing.  Almost  all  of  the  rice  fields  are  concentrated 
in  the  Szecteran  basin,  ^fhere  it  is  cultivated  wherever  irrigation  is  i ;  ■, 

possible.’  The  largest  producer  of  rice  is  the  Ch' eng- tu  plain,  where 
this  crop  occupies  more  than  80^  of  the  arable  land,  in  several  uyezds 
of  this  plain  -  Wan-chiang  P'i-hsien  and  others  -  9^^  "the  arable  ; 
land  is  planted  to  rice.  Ch'eng-tu  plain  is  the  model  region  of  irri¬ 
gated  crop  ciiltivation  in  China;  10^  of  the  rice  harvest  of  this  prov-  ^_ 
ince  is  taken  from  this  plain  which  is  little  more  than  1^  of  the 
territory  of  Szechwan.  The  rice  is  exported  from  here  to  the  coal-  . 
mining  region  of  Le-shan,  Ch'ien-wei,  Chi-kun, ,  Chungliing  ^d  beyond 
the  borders  of  the  province.  ;  ■  .  ■  v  . 

Other  surplus  rice  growing  centers  are  the  south-western  region 
along  the  Yangtze  between  the  cities  of  I- pin  and  Chiang-chin  end  the  , 
region  of  the  central  and  lower  course,  of  the  Fou  Chiang.  ,  .  .  ^  , 

Szechwan  produces  twice  as  much  rice  as  corn,  wheat,  kaoliang, 
barley  and’ other .grain  crops  taken  together.  The  proportion  of  rice  in  . 
the  gross  harvest  of  food  crops  of  the  province  was  more  than  605a  dur¬ 
ing  the  first  five-year  plan  and  was  only  around  35^  of  the  area  sown 
to  them.  Therefore  the  developmeiit  of  the  rice  growing  econon^’’  is  the 
most  profitable  direction  the  grain  economy  of  the  province  can  talce. 

According  to  statistics  from  Sheh's  report  (Shen,  1951)^  the 
area  sown  to  rice  from  1931-1937  -  which  was  the  most  auspicious  period 
in  the  agrictilture  of  Szechwan  before  the  liberation  -  averaged  27'00 
thousand  hectares.  After  19^9  the  area  so^m  to  rice  increased  more 
rapidly  than  the  area  sown  to  ajc^  other  crops.  According  to  statistics 
of  the  jslinistry  of  Agricult\ire,  it  increased  from  2666  thousand  hectares 
in  1950  to  2806  thousand  hectares  in  1952.  In  1957  rice  occupied  around- 
4150  thousand  hectares. 

Hot  only  has  Szechwan  surpassed  the  old  indices  for  the  area 
SOTO  to  rice  but  also  the  indices  for  the  rice  harvest  yield:  the  ' 

yield  was  28.7  centners  per  hectare  during  the  pre-war  period,  the  aver¬ 
age  for  the  province  was  already  32  centnei's  of  rice  in  1952.  Tlie  total 
harvest  of  this  crop  grew  from  7*5  million  tons  a  year  on  an  average  for 
the  period  from  1931-1937  to  9  inillion  tons  in  1952.  In  recent  years 
it  has  increased  to  l4  million  tons  which  is  aroxxiid  17^  of  the  gross 
rice  harvest  of  the  country. 

The  increased  production  of  rice  has  a  lot"  to  do  i-ri-th  the  growth 
of  the  area  of  repeated  sowings.  Cultivating  of  two  rice  harvests  a 
year  began  on  the  experimental  level  in  the  southern  section  of 
Szechwan  from  1937  to  1943  when  the  province  became  the  main  granary 
of  the  regions  not  occupied  by  the  Japanese;  the  area  of  repeated  rice 
sowing  reached  6  thousand  hectares  at  that  time.  However  after  1944, 
this  land  began  to  be  gradually  cut  back  and  by  1949  dual- harvests  of 
rice  were  ciiltivated  in  only  a  small  amount  and  only  in  Lu  Esien.-  ,.The 
comparatively  complicated  techniques  of  working  the  fields,  the-  absence 
of  fertilization  and  backward  methods  of  iri-igation  all  represented 
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serious  obstacles  under  the  small  peasant  holding  economy  and  doomed 
the  efforts  to.  introduce  repeated  rice  sowing  to  its  unavoidable  doTO- 
■faii.  ■  ^  ■ 

.In  1951  the  people's  government  began  to  take  measures  to  rein¬ 
state  the  previous  areas  of  repeated  rice  soxring  and  introduce  this 
system  of  rice  sowing  in  all  of  the  climatically  suitable  regions  of 
Szechwan.  Since  the  introduction  of  sociaI!.ist  reforras  in  the  agricul¬ 
tural  economy  and  the  considerably  greater  effectiveness  of  peasant 
labor,  the  areas  so\m  to  repeated  rice  sowings  were  rapidly  increased 
and  in  1958  two  rice  harvests  a  year  vrere  being  gathered  over  an  area 
of  around  1. 3  million  hectares  or  from  one  third  of  all  the  rice  fields 

of  Szechwan.  ("Druzhba",  195S,  Ko.  39)*  . 

The  main  areas  where  repeated  rice  sov/i-ng  is  practiced  is  in 
the  south  of  the  province  in  the  region  of  the  Yangtze  River  (around 
I-pin,  Lu-chou,  Chiang-chin/)  and  on  the  Ch*eng-tu  plain,  in  some 
places  as  far  as  31°  latitude .  '  At  the  present  time  in  Szechwan  there 
are  estimated  to  be  3  million  hectares  of  irrigated  land  suitable  for 
this  system  of  rice  planting,  thus  with  time  around  85^  of  all  the 

this  province  may  be  growing  two  harvest  of  rice  a  year. 
Besides  the  water  rice,  dry  rice  is  also  cultivated  in  Szechwan 
but  it  only  occupies  arouiad  XOfo  of  the,  area  of  the  rice  fields.  The 
proportion  of  rice  grown  on  dry  fields  makes  up  even  less  of  the  gross 
rice  harvests  because  it  seldom  gives  a  harvest  of  more  than  ^<y-60fo  of 
the  water  rice  harvest.  The  advantage  of  the  dry  growing  rice  is  that 
it  is  impervious  to  conditions;  it  is  grovm  on  the  mountain  slopes  in 
small  scattered  patches  and  mostly  in  the  west  and  east  of  the  basin 
and  in  the  Eastern  Szechwan  mountains  where  conditions  do  not  permit 
irrigation  but  there  is  sufficient  rainfall  for. .this  crop.'  .  ; ,  ,  . 

.  Corn  is  in  second  place  in  Szechwan  according  to  the  size  of  its 
sown  area  and  harvest.  During  the  period  from  1931"1937^  the  area 
sown  to  com  was  equal  to  681  thousand  hectares,  the  harvest  was  138I 
thousand  tons  or  20^  of  its  production  in  China.  In  1952  the  area  1 
soxm  to  com  was  already  1077  thousand  hectares  (the  harvest  -  1477 
thousand  tons)  and  in  1958  -  I600  thousand  hectares. .  ("Hsinhua  Agency 
news  release"  11  September  1958.  The  corn  fields  are  usually  planted 
above  the  rice  fields  on  the  steep  slopes.  ...  ':.,1  !  ,,7'. 

In  the  hilly  axidi  drier  regions  of  the  northern  half  of  the  . 
Szechwan  valley,  corn  is  the  main  summer  crop.  In  dry  years,  there  is 
more  conformity  in  the  extension  of  the  ai’ea  sown  to  corn  at  the  ex¬ 
pense  of  the  area  sown  to  rice. here.  In  these  years  com  is  grown  on 
lower  fields  after  which  it, again  makes  room  for  the  rice.  This  crop 
plays  an  important  role  in  the  east  end  in  the  south  of  the  province 
as  well  -  along  the  banlcs  of  the  Yangtze  and  westof  the  Min  Chiang. 

The  basic  method  of  cu3.t.tvating  com  in  Szechwan  is  to  plant  it 
thickly  along  with  other  crops.  In  the  mountains  up  to  an  elevation 
of  loop  meters  above  sea  level,  the  most  common  crops  planted  between 
the  rows  of  corn,  are  beans  and  s\7eet  potatoes ,  In  the  regions  where 


technical  crops  ' axe  sown  including  cotton,  peaiuits  and  others  -  the  ' 
com  is  planted  between  the  rows.  •  : 

According  to  ancient  Chinese  literature,  kaoliang,  which  used 
to  be  Icn'own  as  "shu”  or  "sorghum  from  the  Shu  principality"  spread 
over  China  from  Szechwan  in  the  IV  century  A.D.'  '  At  the  present  time 
Szechwan  is  sumassed  only  by  Korth- eastern  China  and  the  region  along 
the  lower  reaches  of  the  Yellow  Eiver  in  its  kaoliang  production.  It 
is  cultivated  in  the  regions  where  Corn  is  wide- spread.  It  is  extremely 
impervious  to  outside  conditions  and  gives  comparatively  high  harvesos 
even  in  unfertile  ground  because  it  has  an  extremely  ramified  root  sys¬ 
tem  which  is  very  capable  of  assimilating  nutritive  substances.  Thanks' 
to  this  characteristic,  kaoliang  is  also  more  drought- resistant  than 
corn.  In  virtue  of  these  properties  it  has  not  been  replaced  by  cprn 
but  it  has  lost  its  role  as  an  important  food  crop  and  is  now  used  ih 
Szechwan  mainly  as  raw  material  for  producing  wine  and  cattle  feed. 

The' most  important  grain  crop  during  the  winter  period  is  wheat  . 

According' to  the  quality  of  the' wheat  and  the  season  in  which 
it  is  cultivated,  China  may  be  divided  into  three  regions,  oh  the  butt 
of  which  lies  Szechwan ^  The  high  moimtainous  west  of  the  province  be¬ 
longs  to  the  region  of  hardy  spring  wheat  which  is  the  best  quality 
wheat.  But  in  this  sparsely  populated  section  of  Szechwan,  there  is 
only  a  small  proportion  of  the  total  area  sown  to  this  crop  and  it  does 
not  have  much  economic  significance.  Here,  at  an-  elevation  of  from 
2500-3100  meters  above  sea  level,  runs  the  upper  limit  of  wheat  culti¬ 
vation  in  China.  .  ■  ^  ^ 

The  mountainous- hilly  northern  section  of  the  Szechwan  basin 
belongs  to  the  region  of  semi-hardy  winter  wheat  which  ripens  early, 
which  allows  this  crop  to  be  cultivated  in  rotation  with  beans,  street  . 
potatoes  and  other  summer  crops.  The  harvest  yield  of  Ideal  grain  ' 
types  is  higher  here  than  anywhere  else  in  China.  The" whole  central 
and  southern  sections  of  Szechwan  belongs  to  the  southern- Chinese 
region  of  soft  winter  wheat  which  yields  a  lower  quality  of  flour. 

Thus,  the  wheat  is  almost  universally  cultivated  as  a  winter  y. 
crop^'  T^  main  wheat  areas  are  concentrated  in  the  northern  part  of 
the'basin,  in  the  region  of  the  central  section  Of  the  Chi ai- ling 
Chiang  and  the  upper  reaches  of  the  Fou  Chiang  and  the  Chiu  Chiang. 

Hext  in  importance  are  the  Ch*eng-tu  plain  and  the  region  around  the 
cities  of  Ya- an  and  Hsi-ch*ang.  ' .  ^  ‘  . 

'  The  wheat' harvests  were  always  second  only  to 'rice  but, '.during 
the  agricultural  decline  in  the  1940s,  the  harvest  yield  of  wheat 
diminished  and  at  present/  its  share  in  the  grain  balance  of  the  prov¬ 


ince  is  lower 


than 'that  of  corn. 


/  TABLE  4 

■  'llynanii  the  sovn  area  mid  wheat  fc: 


Years  ,  .  V,.,. 

Sown  area,  ,  ' 

Yield  sqiiare 

Harvest,  thous. -ton 

thous .  hectares 

hectares  ' 

1931-1937" 

;;-:  3.75C> 

1950  . 

■■863..'';;^^:' 

1956 

■1956 

‘jl24o  ;V 

1957' 

’''7^1265 

■'  Shen,  I95I;  ■  "Druzhha"  8  ^vine  195^  and  others. 

At  present  the  wheat  production  of  the  provinde  is  already  .ap-  ^ 
preaching  the  highest  average  level  achieved  dwing  the  period  from 
1931-1937.  In  1956  the  index  for  gross  wheat  harvest^  which  was  pro-  '  <■- 
posed  for  the  end  of  the  first  five-year  plan  (1957)  was  surpassed  by 

22.7^.  "  .  .  '  . ,  V"  / 

The  second  most  important  winter  grain  crop  after  wheat  is  '  r 
barley.  Szechwaii  holds  first  place  in  the  country  for  its  barley  ^ pro-  . 
auction.'  Bue  to  the  fact  that  the  vegetational  period  of  barley  is  ■; 
shorter  than  that  of  wheat  by  2-3  weeks,  it  serves  as  the  best  com¬ 
ponent  in  annual  crop  rotation  with  other  crops.  This  feature  malces 
it  also  the  most  suitable  crop  for  the  mountainous  reg3,ons  where  the 
climate  is  diy;  it  is  grown  here  at  a  very  high  altitude.  Ih  the  mour.- 
tainous  north-west  and  west  of  Szechwan,  it  is  planted  on  the  southern 
sunny  slopes  up  to  4000  meters  above  sea  level. . ;  . . 

Barley  is  mainly  grown  in  the  north  of  Szechwan  bub  it  is  also  j 
quite  widespread  in  the  central  regions  of  the  basin  because  it  does  '  . 
better  under  moist  climatic  conditions  and  poor  drainage  than  ulie 
other  winter  crops.  Barley  is  grovm  here  in  crop  rotation  with  crops  •  • 
having  a  longer  vegetational  period.  At  the  present  time  with  the 
development  of  the  selective  factor,  this  crop  is  begiming  to  be  re-  ■  ■ 

placed  in  the  central  regions  by  more  valuable  cereal  grains.  In  the 
basin  of  the  Fou  Chiang,  where  barley  used  to  be  the  main  component  -  ■ 
ih  crop  rotation  with  cotton  and  in  the  basin  of  the  T'o  Chiang  wnere 
it  was  sown  after  sugar  cane,  it  is  now  being  I’cplaced  by  early- ripen- ^ 
ing  types  of  wheat  adapted  to  the  local  climatic  conditions  and  soj.1s.  ■ 
As  a  result  of  this  substitution,  the  soxm  area  and  production  of  ’  ■  ■■ 
barley  in  Szechwan  is  being  reduced  and  whereas  in  1931-1937  it  was 
only  a  little  behind  wheat  in  its  sown  area;  in  .1952  it  fell  behind  by  ■‘- 
more  than  two  times  (537  thousand  hectares.) 
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The  jfflost  important  source  of  food  oil  in.  Szechwan  is  rape. 

Since  rape  is  harvested  in  the  early  spring  and' yields  a  lot  of  green 
mass  which  is  frequently  ploughed  into  the  grovihd  as  a  fertilizer,  it 
serves  as  a  good  forerunner  for  the  rice,  crop  which  is  vei2''.  iM-port ant 
to  rice-producing  Szechwan. 

Rape  is  also  a  good  vegetable,  crop.  In  the  winter  and  spring, 
its  yoiing  sprouts  are  the  main  green  table  seasoning  in  Szechwan.  The 
oil- calces  of  the  rape  plant  are  an  excellent  concentrated  fodder  for 
the  cattle;  it  is  particularly  valuable  for  the  swine  of  which  there 
are  more  in  Szechwan  than  anywhere  else,  in  Oiina.  Rape  oil  is  the  most 
effective  and  principal  fert.ilizer  used  on  the  huge  sugar  cane  fields 
of  the  province.  The  favorable  climatic  conditions,  and  the  variety  of 
ways  in  which  this  crop  can  be  put  to  use  in  the  complicated  system  of 
agricultural  speci^ization  existing  in  Szechwai^  have  made  rape  next  to 
wheat  the  main  winter  crop  of  the  province. 

Szechwan  province,  like  Kweichovr  and  Yunnan  prpvinces,  is  the 
.  most  important  producer of  rape  in  China.  In  .the  period  from  1931- 
1937^  - the  area  soim  to.  ;thi's  crop  in  Szechwan  was  734,  thousand  hectares 
or  a  little  more  than  one  sixth  of  all  the  area  sovm  to  this  crop  in 
China  and  the  seed  harvest  had’ reached  624  thousand  tons  or  one  fourth 
of  the  gross  harvest  of  the  country  (Shen,  1951)*  During  the  war  with 
Japan  and  during  subsequent  years  of  collapse,  the  rape  harvests  in 
Szechwan  have  fallen  off  sharply.  At  the  present -time,  this  branch  of 
the  agricui.tural  economy  is  being  restored;  in  1956  the  area  under 
rape  had  increased  to  380  thousand  hectares.  ("Hsinliua  agency  news 
release"  10  May, , 1956").,.  In  1957  the  seed  production  of  rape  had 
reached  around  275  thousand  tons  or  more  than  30^  of .the  gross  harvest 
of  the.  country.  ^ ...r'-.  ,  T  .  \ 

The  general  reorganization  of  the  system  of  cxoltivation  and  its 
increased  intensification  after  ,1949  were  reflected  in,  the  methods  of 
cultivating  rape.  Since,  the  introduction  of  repeated  rice  sowing,  rape 
has  begun  to  be  planted  in  seedlings  especially  in  the  most  northern 
region  of  the  dual  rice  harvests  -  Ch'eng-tu  plain  -  because  otherwise 
it  does  not  have  time  to  before  the  second  rice  planting  in 

April.;  The  largest  areas  of  rape  sowing  are  concentrated  on  the  Ch’eng- 
tu  plain.  It  is  also  extensively  cultivated  in  the  basins  Of  the  T'o  ■ 
Chiang  (Lu-chou  and.Rei-chiang  districts )>  the  .fou  chiang  (Mien-yang  ; 
and  Sui-ning  districts)  and  along  the  banlcs  of  the  Yan^ze. .  Rape  is  ' 
mostly .sown  around  the  cities,  and  villages  which  can  provide  surplus  '  ' 
wastes  for  fertilization.’ .The  supply  of  chemical  fertilizers  and  oil¬ 
cakes  to  the  peasants,  who.' are  cultivating  rape,  is  now  being  stepped 
up.  This  is  making  it  possible  to  enlarge  the  sown  area  in  the 
regions  situated  at  some  distance  .from  populated  points.  ,  ‘  ' 

Among  the  other  oil  crops,  soy,  peanuts  and  sesame  ^so.occupj)^ 
a  large  area.  The  first  two  are  grovin  mainly  in  the  basins  of  the  Chia- 
ling  Chiang  and  the  T'o  Chiang;  sesame  is  mainly  grown  on  the  Ch'eng-tu 
plain.  In  the  past  peamits  were  not  essentially  an  oil  crop  becaiise  it 
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was  almost  totally  used  for  food.  Since  the  fall  of  195^,  the  situation 
has  changed  drastically.  Peanuts  under  the  centralized  system  began  to 
be  bought  as  fat  for  the  oil-making  industry.  ' 

The  production  of  oil  crops  is  really  the  wealcest  link  in  all 
the  fast- developing  branches  of  agriculture  in  which  Szechvran  special¬ 
izes.-  It  is  growing  at  a  rate  far  behind  the  economic  requirements  of  , 
the  country.  At  the  present  time  .the  harvests  of  oil  crops  is  being 
increased  mainly  by  Improving  the 'harvest  yield:  improving  the  agro-  ' 
techniques  Of  ciativat ion/ introducing  more  productive  types  of  rape;, 
in  particifLar  the  "shenli’’  variety.  Other  effective  measures  which  are 
being  taken  to  increase  the  production  of  oil  crops,  is  sowing  soy, 
peanuts  and  sesame  on  the  com  and  kaoliang  fields  which  considerably 
increases  the  harvest  of  these  crops  in  regions  Where  corn  is  cviltivated 

T^  position  among  the  oil  crops  cultivated 

in  Szechwan.  Tung  at  the  present  time  plays  an  important  role  in  the 
econory  not  only  of  this  province  but  of  the  whole  country,  despite  the 
fact  that  in  the  not  too  far  distant  past  this  wood  which  is  endemic  ; 
for  China  and  yields  the  most  valuable  industrial  oil,  existed  in-  .  .  ^  ' 
Szechwan  only  in  a  wild  state  and  the  oil  was  used  on  a  very  limited 
local  basis  mainly  for  lighting;- '  : 

Tung  wood  was  first  introduced  into  the  econony  of  Szechwan  as  - 
an  industrial  crop  in  the  beginning  of  the  XX  century,  much  later  than 
in  the  provinces  of  Chekiang  and  even  Hunan  which  borders  on  Szechwan 
which  was  due  to  the  difficulties  of  e^qporting  the  oil.  ¥ith  the 
development  of  steamshipping  on  the  upper  reaches  of  the'  Yangtze  in 
the  beginning  of  this  centuiy,  the  ground  was  laid  for  turning  the 
Tung  industry  into  a  very  important  branch  of  the  agricultural  econony 
of  Szechwan.  Over  the  twenty  year  period  from  I9I2  through  1933^  the  : 
export  volume  of  txmg  oil  ha.d  grown  100  times  and  this  province  had  . 
become  the  most  important  ttmg  supplier  in  China.  Beginning  in  1922 
up  to  the  present  time,  Szechwan  yields  an  average  of  40^  of  all  the 
tung  oil  exported  out  of  China,  which  supplies  on  the  world  market  85^ 
of  this  product.  k-  ■-: 

‘  T^  best  place's'  for  establishing  toing  plantations  are  the  ter-  • 
ritories  protected  from  the  winds  because  the  tung  tree  cannot  with¬ 
stand  them.  The  relative  lack  of  wind  in  Szechwan  provides  excellent 
conditions  for  this  crop  as  compared  with  other  provinces  of  China.  . 
For  this  heat-loving  crop,  the  climate  of  Szechwan  is  particu3.arly 
■well- suited  with  its  mild,  almost  frostless  winter,  temperate  amount  of 
precipitation,  its  very  hi^i  relative  htmiidity  and  cloudiness  and  high 
summer  temperatvires .  Therefore  almost  every  \jyezd  in  this  province  ' 
produces  tung  oil.  ■ 

Since  the  tung  tree  demands  very  little  of  the  soil,  it  is  not  ■ 
cultivated  on  land  which  is  suitable  for  other  crops  and  it  is  planted 
almost  exclusively  in  the  mountains,  on  the  tops  of  hills  and  on  roclsy 
wastes.’  As  a  rule,  it  is  grown  along  the  rivers  where  it  can  be  trans¬ 
ported  by  water  .  The  main  tung  centers  are  situated  in  the  Eastern-  ’ 
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Szechven  movmtains  in  Lln-shui,  Chimg-hslen  and  Yiui-yen  hsien,  where  : 
55?^  of  the  tving  oil  of  Szechwan  is  produced.,-  -This  region,  talcen  as  a  ^ 
whole,  supplies  around  80^  of  the  oil  in  the  province.  The  next  in 
importance  is  the  south-eastern  region  or’ the  hasin  of  the  Wu  Chiang 
which  has  almost  exactly  the  same  nattiral  conditions  as  the  preceding 
region'.  The  production  of, 'both.  I'lese  regions  supplies  around  $0$  of  -  .  v 

the  total  oil  output.  The  third  most  important  region  for  growing  tung, 
tree  is  in  the  basin  of  the  Chia^ling  Chiang.  , The  tung  tree  is  found-  ; , 
everywhere  here  but  it  is  only  grown  as  a  subsidiary  crop.  v; 

In  1956,  210  thousand  tons  of  tting  nut  were  gathered  in  the.  .  v-.,-  , 
province  which  surpassed  the  high  harvest  level  reached  before  the  .  ;  ,  -  , 
liberation.  (''Hsinhua  Agency  news  release”  9  September  195,6).  Because  . 
of  the  increasing  demand  for  tung  oil  in  China  and  the  increasing  demand 
for  this  product  in  the  socialist  countries,  the  tung  econony  of  - 
Szechwan  is  being  reorganized. .  From  having  been  a  side  occupation  of  , 
the  peasantry,  it  is  gradually  becoming  an  independent  branch  of  the 
agricultural  econony.  .Mary- specialized  tung  plantations  ha.ve  come  into 
being:'  the  largest  of  these,  which  account  for  .300  thousand  trees,  are 
located  in  Wan-hsien  and  P’i-shan  Hsien  alpng  the' Yangtze  in  the  Eastern  . 
Szechwan  mountains.  -  ,•  v 

.The  tea  shrub,  which  is  an  important  industrial  crop  in  Szechwan,.,  - 
grows  best  here  on  light  soils  at  an  altitude  of  up  to  9OO  meters  above  ■ 
sea  level.  It  is  grown  only  along  the  mountain  periphery  of  the  ,  : 

Szechwan  basin.  ;  It  is  not  cultivated  at  all  in  the  central  part  of^  ,--;:-  ; 
the  basin.  '  ■  -  '■■■  v.;:.- 

•An  excess  of  sun  light  and  an  excess  of  moisture  in  the  ground 
reflect  unfavorably  on  the  quality  of  the,  tea  leaf.  .-.Therefore  the  hi^:  , 
temperature,  the  relatively  high;  humidity  pf  the  air  and  the  especially 
frequent  fogs,  which  are  typical  of  Szechwan,,  .protect  the,  plant  Trom  - 
the  direct  rays  of  the  sim  and  have  a  very  beneficial  effect  on  the 
quality  of.  Szechwan  tea.  The  leaves  remain  tender  and  the  shrub  actively- 
"drives  off"  the  young  shoots .  In  the  parts  of  the  province  where  there  , 
is  not  so  much  fog,  the  tea  shrubs  are  shaded  by  Gh'in-ou-k’a-mi  placed 
on  bamboo  poles  a  little. before  the  tea  harvest.-:; 

.  In  Szechwan,  probably  more  than  any^^here  else  in  China,  a  huge  ,  - 
assortment  and  variety  of  tea  is  grown  -  from  very  thin  aromatic  green 
tea  to  coarse  brick- tea.  The  reason  for  this;  variety  is  the.  geographi-  - , 
cal  position  of  Szechwan:  not  only  must  it  supply  the  demands  of  the  • 
nomadic  cattle-breeders  in  the  Tibetan  highlands  and  the  demands  of  its  , 
own  population,  but  it  must  also  provide  for  the  diverse  tastes  of  the 
national  minorities  of  the  Kweichow  plateau  and  inhabita,nts  of  the  ,  -..^.;  - 
neighboring  northern  provinces.  -  v  ■  .  y- -  ^  ; 

i  .v  The  main  tea-growing  regions  are  the  mountainous  western,  north-  . 
western  and  south-western  borderlands  of.  the  Szechi^an  basin.,  -, The  west-  ; 
ern  region,  which  lies  along  the  Min  Chiang  -  from  the  city  of  Wen-  - 
ch’uan  in  the  north  to  the  city  of  I- Pin  in  the  south  -  produces  h^f  , 
of  all  the  tea  produced  in  Szechwan.  Along  the  central  part  of  the 
Min  Chiang,  the" tea  is  planted  in  higli  steep  places.  The  strong- scented 
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tea  of  this  ^specially  foggy  region  is  considered  the  test  tea  in  . 
Szechwan.  On  the  lower  course  of  the  river  and  further-  south,  where 
the  mountains  are  not  so  high  and  steep  and  where  there  is  less  r^n~  - 
fall  and  fog,  the  tea  is  of  much  lower  quality.  In  the . north-western 
region  (An-hsin,  P'ln-wu,  Pei-ch.’uan  and  other  hsien)  not  much  tea  is  , 

-oroduced.  The  eastern  section  of  ,  Szechwan  also  proauces  comp^ati  ^  y.  ,  , 
little  tea  with  the  exception  of  the  north-eastern  hsien  of  Ch  en-k  ou,  . , 

i  ^  few  others.  ;  ^  -i  v  .£> 

The  tea  production  of  the  province  fell  off  a-  gpat  deal  hei ore 
the  liberation  of  China,  which  was  partly  due  to  the,  d^nished  export  ; 
of  tea  to  Tibet  and  Sinkiang;  which  began  to  use  ever-increasing  amom  s 
of  India  tea  instead  of  Szechwan  tea.  APber  19^9,  the  tea  econony  o 
the  province  began  to  be  reorganized.  Since  1952  cooperizaoion  of _the  ^ 
tea  growers  has  spread  and  the  scattered  tea  areas, have  been  united  intc 
unified  large  groups.  State  aid  to  the  tea  growing  cooperatives,  in  the 
form  of  credits,  mineral  fertilizers,  sets  .and  agricultural  equipment  _  „ 

has  pleyed  an  important  role  in  raising  the  tea  industry.  A  beneficial 
policy  of  prices  has  also  been  introduced  and  scientific-research  opera¬ 
tions  on  selection  and  agro- techniques  conducted  the  experimental^ tea- 
growing  station  in  the  city  of  Kuan- hsi- an  and  have  also  contributed, to 

this  branch  of  agriculture.  .  ^  i  rii;;  ,  .  •  ^ ' 

The  large  market  for  Szechwan  teas  in  the  countries  of  tne  soc^a.- 
ist  camp  has  also  had  a  beneficial  effect  on  the  development ^of  tea- 
^rowing  in  this  province.  In  order  to  satisfy  the  demands  o  ? 
side  market,  specialization  in  various  kinds  of  tea  is  being  revised 
and  intensified  in  the  different  regions.  Thus  the  southern  region  on 
the  ri^t  bank  of  the  Yangtze  between  the  cities  of  ^ui-fu  ^d  Ho-  _ 
chiang  is  now  producing  a  kind  of  black  tea  for  export  to  the  USSR  and 
the  peoples'  democratic,  countries  of  Eastern  Europe  instead  of  v^ious 
jfinflR  of  green  tea  for  the  domestic  marker.  Black  tea  has  begun  to  e 
produced  in  eastern  Szechwan  for  this  purpose.  -Szechwan  has  ^so^ 
begun  to  supply  more  tea  to  the  western  provinces  of  .China, 
the  western  and  north-western  regions  are  specializing  more  in  the  kina- 
of  tea  in  demand  in  the  Tibetan  highlands.  :  ^  r 

All  of  these  measures  have  brought  about'  a  growth  in  tea  produc- ^ 
tion.  VJhereas  in  19^9, ;  the  total  tea  harvest  of  Szechwan  was  5  thousana 
tons,  in  1952  it  was  T thousand  tons  and  in  1956  it  had  already 
reached  l6  thousand  tons.  ("Bruzhba"  2J  March  1957*)  This  last  figure 
is  more  than  three  times  the  1949  harvest.  At  the  present  time  this 
province  holds  third  place  in  China  for  the  area  planted  to_tea.  _xn__ 
1955>  this  area  amounted  to  19.2  thousand  hectares  or  around  'Jf>  of  all  . 
the  land  in  the  country  planted  to  tea  but  because  the  average  tea  ^ 
yield  in  Szechwan  (33  centners  per  hectare)  is  more  than  twice  as  high 
as  the  average  yield  in  the  country  as  a  whole,  the  gross  h^est  is  ■ 
second  only  to  the  province  of  Hunan  and  produces  around  of  the  tea 
in  China.  In  China  as  a  whole  'the  tea  production  has  not  yet  reached 
the  pre-war  level  but  in  Szechwan  in  1952  it  had  already  surpassed  it  ■ 
and  it  is  new  approaching  the  indices  for  the  period  when  tea- growing 
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was  at  its  heij^t  'at  the  beginning  of  the  XVIII  hentxiry.  -Since  1957  ' 

many  new  tea  plantations  have  been  established  in  the  province;  in  that' 
year  according  to  the  plan^  tea  plantations  were  supposed  to  be  laid 
out  over  an  area  of  6.7  thousand  hectares  which  is  almost  equal  to.  one 
third  of  the  whole  area  of  tea  planting 'in  Szechwan.-  The  new  plant  a- 
tions  are  being  set  up  mainly  In  the  Western  part  of  the  province . 

Szechwan  is  very  rich  in  orchards.  The  most  important  of  its  ■: 
fruit  plants  are  the  citrus  fruits.  The  warmer  climate  of  the  basin 
has  permitted  citrus  fruit  to  be  grown  here  on  a  much  wider  basis  than  ■ 
in  the  eastern  part  of  the  country.  A  fxall  accounting  of  the  number  of 
citrus  trees  has  not  yet  been  made;  therefore  the  figures  on  the  area 
planted  to  citius  trees  has  been  determined  by  means  of  cross- calcula¬ 
tions  using  the  number  of  trees  as  the  initial  figure.  The  actual  • 
situation  is  only  vaguely  reflected  by  these  figures  and  they  represent 
more  likely  an  under- estimate  than  an  exaggeration.  The  agriciilttiral  ■' 
agencies  have  only  begun  working  on  information  of  a  statistical  natui’e 
in  the  field  of  citrus  growing  since  1953»  ”  ’• 

"in  1936,  the  area  under  citrus  crops  in  Szechwan  was  k.J  thou-  ' 

,  sand  hectares  with  1.6  million -trees,  the  harvest  was  200  million  ; 
fruits  or  around  35-^0  tons  (Chen  Li-chiang,  194T)*i  These  were  the  •  -i 
high  pre-war  indices.  Further  development  of  the  citrus  growing  in 
Szechwan  was  impeded  by  the  limited  market  sales  owing  to  the  high 
cost  of  transporting  the  fruit.  The  citrus  economy  of  Szechwan  was 
severely  damaged  by  US  competition,  because  the  Inexpensive  California 
oranges  which  were  tax-free  and  could  be  shipped  conveniently  'by  sea 
over- ran  all  the  cities  in  the  east  of  China  all  the  way  to  Han-k’ou 
and  even  to  the  borders  of  Szechwan.  i  ,.1. 

After  the  liberation  of  China,  a  good  deal  of  attention  was  . ; 
devoted  to  restoring  the  citrus  production  of  Szechwan.  The  areas'.  / 
planted  to  citrus  trees  were  extended  in  the  mountain  regions.  An  •  ■  ■ 
important  factor  in  increasing  the  harvest  yield  and  production  of 
citrus  fruits  in  the  regions  of  industrial  citrus  growing  in  Szechwan 
were  the  broad  measures  which  have  been  taken  'by  the  peoples'  govern-  > 
ment  to  increase  the  export  and  procuraJ.  of  fruit  for  the  domestic 
market,  to  give  the  peasants  credits  and  improve  the.  supply  of  chemi-.  r  'r 
cals  for  fighting  disease  and  such  devastating  pests  as  the  citrus  flj' 
which  destroyed  around  kO^o  of  the  orange  harvest  in  Szechwan  in  1951  • 

In  1952,  7*5 -thousand  hectares  were  planted  to  citrua  crops  in  • 
Szechwan  or  27-30^  of  the  total  citrus  orchards  of  China;  the  market-  - 
able  fruit  harvest,  characterizing  only  the  size  of  the  harvest  realizerl 
.  on  the  domestic  and  non- domestic  markets,  was  5^  thousand  tons.'  In  105^ 
the  area  planted  to  citrus  fruits  grew  to  8  thousand  hectares  and  the. 
gross  haivest  to  61  thousand  tons.  In  1955  the  area  under  citrus  crops 
in  Szechwan  (together  with  Kwang-tung  province)  increased  by  4  tho'usand 
hectares i  ("Szechwan'zhibao"  l4  Sept.  1954).  i/hile  there  was  an  abso¬ 
lute  growth  in  area  and  harvest  in  the'  last  few  years,  Szechwan’s  share 
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in  the  citrus  econony  of  China  was  somewhat  less  because  of  the  even- 
faster  restoration  and  development  of  citrus  growing  in  Kwang-tung  and 
Hunan  provinces.  Nevertheless  Szechwan  continues  to  maintain  its 
primacy  in  this  field. 

The  most  northern  points  in  CSbina  Where  citrus  fruits  are  grosm 
out  in  the  open  are  in  the  northern  section  of  Szechwan  where  sheddoki 
and  mandarines  are  grown  on  the  southern  slopes  of  the  mountains  which 
are  protected  from  cold  winds.  IT  p  most  northern  point  of  industrial 
citrus  cultivation  in  China  is  also  located  in  Szechwan,  northwest  of 
Ch'eng-tu  city  in  Chin-t’an  Hsien.  Farther  south,  citrus  fruit  is 
grown  universaj.ly  but  in  scattered  patches,  mainly  in  the  river  valleys 
in  places  where  the  soils  are  suitable  for  the  cultivation  of  this  fruit. 
The  centers  of  industrial  citrus  growing  are  located  along  the  rivers 
primarily  because  of  the  convenience  of  shipping  the  fruit  for  sale  on 
the  domestic  and  foreign  markets.  The  citrus  orchards  of  an  industrial 
nature  ^  are  concentrated  on  the  territoiy  stretching  from  the  31°  parallel 
of  latitude  south  on  the  right  bank  of  the  Yangtze .  The  citrus  orchards 
are  especially  numerous  near  the  large  cities  and  the  coal  and  salt  in¬ 
dustrial  regions.  Here  they  form  huge  orchards  -  plantations.  Ho-ch‘uai, 
Chi^g-ching,  Pa,  and  Ch’an-shou  hsien,  which  border  on  Chungiting  and  tla- 
regions  Of  the  coal  industry,  produce  almost  6o^  of  the  citrus  harvests. 

The  orchards  are  located  mainly  on  the  terraced  slopes  of  the 
hills.  On  the  steep  mountain  slopes,  the  citrus  trees  grow  in  disorder!.; 
groups  or  in  isolation  on  the  edges  of  the  terraces  of  the  rice  fields. 
Unlike  the  other  regions  of  China,  where  the  citrus  trees  are  planted 
very  close  together  and  the  citrus  orchards  are  not  sown  to  agricultural 
crops,  in  Szechwan  the  trees  are  planted  far  apart  so  that  food  crops 
can  be  grown  between  them.  The  density  of  citrus  plantings  here  is  more 
than  twice  as  low  than  In  the  orchards  of  other  oblasts  of  the  countty. 
The  Szechwan  peasants  consider  the  dense  orchards  uneconomical  because 
when  the  trees  are  planted  more  sparsely  and  cared  for  properly,*  the 
fruit  harvests  are  higher,  besides  which  rice,  rape  and  other  crops  can 
be  grown  in  the  orchards  as  well. 

Citrus  growing  in  Szechwan  has  one  other  distinction.  In  Cb.ina, 
as  a  whole,  mandarines  are  the  main  citrus  fnjit  and  oranges  are  in 
second  place,  in  Szechwan  oranges  are  the  most  prevalent  citrus  fruit; 
Chiang-chin  and  Chin-t'an  hsien  are  especially  famous  for  this  fruit. 
Mandarines  are  cultivated  here  in  smaller  quantities,  the  main  regions- 
for  the  production  of  mandarines  are  Nan-ch*un  and  Pa  hsien.  Sheddoki 
are  grown  in  third  place,  like  in  all  of  China.  This  fruit  is  mainly' 
grown  in  V7an  Hsien  in  many  different  varieties.  Lemons  are  grown  in 
very  small  quantity,  (in  the  foothills  of  Ch*ung-chin  and  Chin- t‘ an 
hsien).  For  medicinal  purposes,  a  small  quantity  of  citrons  and  ^ 

bigaradii  are  grown.  Szechwan  is  kno^ro  all  over  China  of  its  oranges 
and  mandarines.  Szechwan  oranges  have  a  high  sugar  content  and  are 
very  small  and  juicy  and  in  most  cases  have  a  very  low  acid  content.  " 


-  83  - 


Szechwan  has  vralimited  possibilities  in  the  production  of  all 
citrus  fruits  for  export  and  the  domestic  market.  The  poor  development 
of  transportation  and  the  great  distance  of  this  province  from  the  sea 
has  limited  the  production  and  shipping  of  this  fruit  in  the  past. 
However  the.  variety  of  citrus  frui especially  the  sheddoki,  grora  in 
Szechwan,  can  be  kept  for  a  long  time  and  therefore  are  highly  trans¬ 
portable.  In  order  to  completely  exploit  the  citrus  growing  possibili¬ 
ties,  these  qualities  must  be  further  developed  in  the  scientific  work 
which  is  being  done  on  new  kinds  of  citins  fruits.  Hew  effective  ways  ' 
of  preserving  the  fruits  while  they  are  being  stored  are  also  being 
worked  on.  '  All  of  this,  combined  with  the  booming  growth  of  the  indus¬ 
trial  cities  of  Szechwan,  the  establishment  of  the  Chungking  to  Ch'eng- 
tu  to  Pao-chi  railroad  which  connects  this  province  with  the  northern 
sections  of  the  country  and  the  iicprovement  of  shipping  on  the,  Yangtze, 
are  setting  up  the  prerequisites  for  Szechwan's  future  specialisation " 
as  a.  producer  of  citrus  crops. 

Besides  the  afore-mentioned  food  and  technical  crops,  Szechwan 
occupies  a  very  important  position  in  China  in  the  production  of  sugar 
cane  (the  province  produces  25fo  of  the  gross  harvest  of  the  country), 
peas  (2<yfo),  horse  beans  (20^),  rami  (20-25^),  medicinal  herbs  and 
several  other  crops.  " 

The  province  plays  an  important  role  not  only  in  crop  cultiva¬ 
tion  but  also  in  the  animal  raising  branch  of  agriculture.  In  Szechwan, 
which  lies  between  the  crop  cultivating  east  and  the  animal  raising  west 
of  the  country,  the  type  of  animal  raising  which  goes  on  in  China  as  a  ' 
whole  is  fairly  accurately  reflected.  As  far  as  its  importance,  the 
way  in  which  it  is  carried  on  and  the  stock  makeup  are  concerned, 
Szechwan,  like  the  whole  of  China,  is  sub-divided  into  a  large  cattle  ' 
raising  region  in  the  western  hi ^  mountains,  a  crop  cultivating  basin 
and  intermediate  crop  cultivating- cattle  raising  zone  which  lies  be-  , 
tween  the  two-  and  which  includes  the  western  aiid  the  north-western 
mountain  borderlands  of  the  basin.  The  most  representative  animals 
for  these  regions  are  respectively  yaks  and  sheep,  buffalo  and  pigs,  ,  ,  ,, 
sarlyki  and  goats.  .  :  . 

.  Unlike  the  semi- desertous  steppes  of  the  northern  cattle  raising 
regions  of  China,  the  pastureland  in  the  western  part  of  the  province 
is  very  grassy  and  does  not  lack  for  water.  Hovrever,  due  to  the  absence 
of  convenient  types  of  transportation,  the  marketability  of  the  rich 
livestock  raising  regions  of  western  Szecln-ran  is  still  fairly  low  al-  ,, 
thou^  it  is  continually  increasing  with  the  development  of  the  road  ,  ' 
system.  , . .-.V;'  .  . 

In  the  crop  cultivating  basin,  livestock  raising  is  subordinate 
to  field  cultivation  and  departs  from  it.  The  main  branches  of  animal 
raising  here  are  the  breeding  of  work  animals  and  hog  raising.  As  in 
the  whole  southern  section  of  China  where  the  climate  is  sub-tropical 
and  tropical,  buffalo  are  bred  for  both  work  and  meat  animals  because 
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they  are  well  adapted  for  the  heavy  labour  on  the  marshy  rice  fields. 
Being  the  largest  region  of  wat^r  rice  growing,  Szechwan  tahes  first 
place  in  the  country  for  head  of  buffalo;  l8-20^  of  all  the  buffalo 
in  the  country  are  concentrated  in  this  province.  Most  of  the  buffalo 
are  found  in  the  central  and  southern  sections  of  the  basin,  in  the 
main  rice-producing  regions. 

The  lack  of  pastureland  and  the  poor  development • of  grass  sowing 
have  led  to  hog  raising's  becojaing  the  main  branch  of  productive  live¬ 
stock  breeding  in  the  basin.  The  problem  of  increasing  the  number  of 
hogs  and  the  production  of  grain  and  oil  crops  is  the  most  important 
joint  task  before  the  agricxiltural  econoiry  of  the  province  which  oc¬ 
cupies  a  position  of  inportance  in  the  country  in  these  three  branches 
of  agriculture.  Without  increasing  the  production  of  grain  and  oil 
crops,  which  provides  most  of  the  hog  fodder,  it  will  be  impossible  to 
develop  hog  raising  in  the  province.  At  the  same  time,  inasmuch  as 
Szechwan  produces  very  little  chemical  fertjJLizer,  the  growing  accumu¬ 
lation  of  hog  manure  is  an  important  measxire  and  a  necessary  prerequisf': :? 
to  insure  reliable  highly  productive  field  husbandry.  The  importance  of 
hog  raising  is  also  determined  by  the  fact  that  its  production  serves  ai- 
an  important  article  of  export.  One  fourth  of  the  export  of  bristle 
from  China  comes  from  Szechwan;  this  province  yields  one  half  of  the  . 
white  hristle  e^orted  out  of  the  country  which  is  considered  the  hi^i- 
est  quality  hrist3.e  on  the  world  market. 

The  solution  of  the  feed  problem  is  the  most  important  problem 
in  present-day  hog  raising  because  there  is  not  enough  grain  for  the 
fast  growing  hog  stock.  Among  the  measures  contributing  to  the  devel¬ 
opment  of  hog  raising,  the  agricultural  agencies  recomsmend  the  use  of 
economy  rations  with  a  veiy  small  expenditure  of  concentrated  fodder 
and  the  use  of  food  wastes  (garbage),  coarse  and  rich  fodder  and  also  . 
wild  plants.  Unified  planning  of  the  area  sown  to  fodder  crops  is 
being  carried  on.  The  free  land  -  winter  fallow  and  scattered  land 
resoxtrces  -  are  being  exploited  for  growing  food  and  sidereal  crops 
so  that  part  of  the  latter  can  he  used  for  feeding  the  hogs. 

All  of  these  measures  have  made  it  possible  to  increase  the 
rate  of  development  of  hog  raising  in  Szechwan  faster  than  in  China  as 
a  whole.  Whereas  in  193^  the  head  of  hogs  in  Szechwan  was  around  13^, 
in  195^1956  its  share  had  grown  to  20fo  of  all  the  head  of  hogs  in 
China  and  around  7^  of  the  world  hog  stock.  Both  in  total  head  of 
hogs,  as  well  as  in  the  ntmaber  of  pigs,  according  to  the  unit  of  arable 
land  and  per  population,  Szechwan  holds  first  place  in  China.  >  :■  • 

At  the  present  time,  there  are  twice  as  many  hogs  per  100  per¬ 
sons  in  this  province,  than  in  the  whole  country  on  an  average.  The 
dynamics  of  hog  raising  in  the  province  reflect , the  following  data; 

(Chien  Chiung-chan,  19^5 J  "Karodnyy  Kitay",  1957,  Ko*  "Szechwan 
Jih-pao"  24  September  195^.  "Jen-min  Jih-pao"  14  July  1957*  rr.;.. 

"Dagunbao"  8  January  1959* )  v  .v.r./s  : 
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DurlSg’-the  first  five-year  plan  the  head  of  hogs  in  the  province  ' 
almost  doubled.  Besides  the  gro’trth  in  the  head  of  livestock^  the  ex-; 
port  of  hog  raising  production ‘to  other  regions  of  China  and  abroad  ;  - 
.also '  increased.'  ■  ■.-r-  ^ 

Ihe' agriculture  of  Szechwan  like  all  over  China,  is  in  a  stage 
of  crucial,  revolutionary  reform.  The  restoration  of  its  gross  prei-var 
level  of  production  was  already  reached  in  1952,  D^^ring  the  period 
from  1952- 1955^  when  new  agro- technical  methods  and  progressive  meas¬ 
ures  of  irrigation  had  just  begun  to  be  introduced  and  were  being 
carried  out  on  the  basis  of  still  undeveloped  types  of  cooperatives, 
the  value  of  gross  agricultural  production  in  the  province  increased 
by  ■  ("Jen-nin  Jih-x^ao”  I9  September  1^56).  Since  195^  the  rate 
of  grovrth  has  continued  to  increase.-  '■ 

At  the  present  tirae  big  advances  are  being  made  in  the  qualita¬ 
tive  coB5)Osition  of  agricultural  production  as  vrell  as  in  crop  distri¬ 
bution.  The  crucial-moment,  after  which  agriculture  in  Szechwan  began 
to  change  particularly  rapidly,  was  in  the  second  heilf  of  1955  when 
cooperation  had  assumed  large  proporbions  and  especially  active  irri- 
gational  and  land- regulating  oxierations  were  started.  For  the  first 
time  in  its  history,  winter  became  a  period  of  intensive  labor  whereas  ’ 
it  had  always  been  a  traditional  period  of  rest.  The  tenacious  col- 
lective  labor  of  the  peasants  is  transforming  the  agricultiural  land¬ 
scape  of  the  province.  In  the  hilly  regions,  new  terraces  and  numerous 
reservoirs  are  coming  into  being.  Peirticular  attention  is  being  given 
to  land- regulating  operations  in  forestry.  It  is  planned  to  plant  the 
whole  of  Szechwan  with  trees  over  a  period  of  10  years  beginning  in 
1956.  The  area  of  forest  which  will  have  been  restored  during  this 
period  will  be  30^  of  the  territory  of  the  province  (Wang  Yung-tse, 

1956).  This  will  prevent  soil  wash- away  on  the  naked  slopes  of  the 
mountains  and  will  play  an  important  role,  in  increasing  fertility  and  ' 
preventing  local ■  flooding  and  drought. 

The  transformation  of  Szechwan  into  a  region  of  two  annual  rice  • 
harvests,  the  appearance  of  new  crops  in  the  sub- tropical  south-west,  . 
the  extension  of  the  sown  area  in  the  north-west,  new  ways  of  organiz¬ 
ing  labour,  the  use  of  new  techniques  -  thanks  to  all  of  these  elements 
of  general  reform,  this  province  will  become  one  of  the  richest  agricul¬ 
tural  areas  of  the  countiy.- 

; ^86^-  '  ^  ■ 
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Problems  of  Agricultural  Production  and  Assimilation  of  Tropical 
Resources  in  the  Southern  Coastal  Region 

■  '  ■  '■  ■  by'K.-  Kv  Chernozhu^^ 

At  the  present  time  ^  important  task  has  been  set  before  the 
people ’ s  c^onc^y  of  China  -  the  extension  of  agricultural  production 
and  assimiiatfbn  of  tropical  resources  in  the  Southern  Coastal  Region. 
The  Southern  Coastal  region  is  one  of  the  agrarian  regions  of  China 
where;  because  of  the  underdeveD.opment  of  industry;  its  great  distance 
from  the  old  industrial  centers;  inadequate  prospecting  of  resources 
and  a  series  of  other  factors;  socialist  industrialization  did  not  take- 
place  d-uring  tlae  first  five-year  plan  (1953-1957)  and  will  only  gradu¬ 
ally  be  realized  in  the  course  of  the  second  five-year  plan  (1958- 
1962),  somewhat  later  than  in  the  more  industrially  developed  regions 
of  China.  Therefore  a  large  increase  in  the  productivity  of  agricul- 
txiral  production  is  of  the  outmost  in^ortance  in  this  region  because 
it  wi,!!  contribute  to  the  industrialization  of  the  Southern  Coastal 
region.  , 

'  In  view  of  the  fact  that  the  southern  coastal  region  lies' in 
the  tropical  and  sub- tropic a.1  beltS;  it  is  possible  to  cultivate  on 
its  territory  not  only  the  usual  food  and  technical  crops  but  many 
types  of  tropica?,  and  sub- tropical  crops  and  fruit  plants.  Up  to  now, 
little  attention  was  given  to  this  but  at  the  present  time  the  South¬ 
ern  Coastal  region  is  being  turned  into  a  huge  specialized  region  of 
natural  rubber  production;  tropical  blast  cropS;  valuable  kinds- of  -  - 
wood;  volatile  oil;  and  fresh  fruit  and  vegetables.  This  task  is  all 
the  more  important  because  this  region  is  almost  the  only  region  in 
the  whole  socialist  camp  (with  the  exception  of  the  Democratic  Republic 
of  Vietnam)  which  has  the  conditions  necessary  to  the  production  of 
such  important  t.'i'opical  crops  as  gevey;  agave;  coffee  and  cacao. 

The  Southern  Coastal  region;  which  includes  the  province  of 
Kwangtung, .  Hainan  Island;  and  the  Kwangsi-chuang  autonomous  region 
(csvlied  simply  "Kwangsi"  in  this  report)  occupies  an  area  of  4^5  thou¬ 
sand  square  kilometers;  which  is  4.4^  of  the  total  area  of  the  countrj'-. 
Most  of  this  region  is  mountainous  and  hilly  and  not  very  suitable  for 
agricultural  assimilation.  The  most  suitable  area;  in  this  respect; 
are  the  valleys  and  deltas  of  the  rivers  and  the  plains  which  stretch 
along  the  sea  coast .  The  largest  plains  are  on  the  middle  and  lower 
course  of  the  rivers  of  the  Chu  Chiang  system;  on  the  strip  of  sea 
coast;  on  Lei-chou  peninsula  (Lei-chou-pan-to)  and  in  the  northern 
part  of  Hainan  Island. 

Almost  all  of  the  crop  cultivation  of  the  Southern  Coastal 
region  is  concentrated  on  the  plains.  The  hilly  places  and  lowlands 
are  only  partially  suitable  for  cultivation  (mulberry  tree  orchards; 
tea  shrubs ;  tung  and  fruit  trees);  the  higher  mountains  are  not  very 
good  for  these  purposes  especially  if  one  considers  the  particular 
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requirements  of  the  rice  growing  econony  spread  throughout  the  Southern 
Coastal  region  (water  for  irrigation^  terracing,  etc.).  The  Lei-chou 
peninsula  and  the  northern  part  of  Hainan  Island  are  low  "basalt  plateaus 
•vTith  krasnozem  (red  earth)  soils,  on  which  large  masses  of  virgin  lend 
has  "been  prospected.  These  lands  have  remained  luiexploited  for  a  long 
time  mainly  "because  of  the  large  e^qsenditures  which  would  have  been 
needed  to  uncover  and  exploit .the  y at er  sources. 

The  land  In  the  northern,  mountainous  section  of  Kwangsi  and 
also  some  of  the  other  regions  of  this  province,  is  made  up  of  lime 
deposits,  as  a  result  of  which  karstovye  phenomena  are  very  developed 
here;  these  phenomena  can  be  observed  on  aroxmd  half  of  the  territory 
of  Kwangsi,  mainly  in  the  western  part  of  the . province .  In  the  north¬ 
ern  part  of  the  province  of  Kwangtung,  false .karst  has  developed  in 
the  thick  red  sand  deposits . 

The  greater  part  of  the  territory  of  the  Southern  Coastal 
.region  (not  including  the  small  Islands  of  the  South- Chinese  Sea)  lies 
between  26^27'  and  18°09’  parallels  of  latitude  and  has  hi^  indices 
of  sun  radiation  and  high  temperatures  over  the  whole  ye  sir.  The  moun¬ 
tains,  bordering  this  territory  from  the  north  and  the  west,  cut  off 
to  a  large  extent  the  cold  dry  winter  monsoon  and  also  in^sede  the 
northward  movement  of  the  moist  summer  monsoon  which  makes  the  climate 
mild.  Because  of  this,  in  the  Southern  Coastal  region,  the  winter  is 
warmer  and  the  summer  cooler  than  in  the  regions  lying  to  the  north  of 
the  Nan  Ling  range,  which  marks  the  northern  boundary  of  the  Southern 
Coastal  region.  ..  7-  ..  ,.  .7 
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Another  no  less  important  climatic  feature  is  the  large  annual 
precipitation  which  exceeds  I500  nm  in  almost  all  sections  of  the 
Southern  Coastal  region,  as  shown  in  the  following  figures  (Hsiu- 
chiang-ming,  1956b):  :  ■  i  x:. 


Station  ; 
;Kueilin  ; 
Liu- Chou 
Mei-hsien 
Canton 


Annual  .amount  of  rainfall,  M 


,  1661 


(y-.  -^.’^Chivuag-shan  xe'-o  X''.xi;,^501 

i,;-I-ai-hsien  ,x, l6k2 


The  mountain  slopes  with'  a  good  exposure  according  to  the  sea¬ 
sonal  winds  and  the  regions  most  subject  to  the  action  of  cyclones  and 
typhoons,  get  more  than  2000  mm  of  rainfall  a  year.  In  the  Southern 
Coastal  region,  the  amount  of  rainfall  is  already  large  in  March,  most 
of  the  annual  sum  of  rainfall  occurs  in  May  and  June  which  is  veiy 
good  for  the  development  of  agricultural  crops  planted  in  the  spring.  ; 
However  this  region  of  China  is  not  free  from  the  danger  of  spring 
drought,  associated  with  a  break  in  the  air  circulation  regime  and  a 
sharp  drop  in  the  amount  of  spring  rains.  Cyclones  and  warm  convection 
play  a  large  part  in  forming  the  simamer  maximum  rainfall . 

Besides  the  simmer  maximum,  there  is  also  an  autumn  maximum 
which  occurs  in  August  and  September  and  is  caused  by  the  typhoons. 
These  two  maximums  are  separated  lay  the  July  minimum  when  the  cyclone 
precipitation  is  ending  and  the  period  of  frequent  typhoons  has  not 
yet  begun.  During  this  period  only  convection  precipitation  falls. 
Although  as  a  whole,  it  brings  with  it.no  small  amount  of .  rain,  in 
many  regions  the  late  rice  planting  is  carried  out  during  this  period  j, 
which  requires  irrigation.-  .  .  r  • 

The  inter-relationship  of  various  categories  of  precipitation 
in  the  Southern  Coastal  region  is  shown  as  follows:  (according  to  Lu 
.ou,  1954)  ,  x-v,. ,vx.'x;>x. x'  -orv.;..;’; 


Qyclonic  (frontal)  precipitation 


-..lyphoons  or..:;'  I'Oi  ;AVx:'  'lO  ■  '  .:X ,  ,21 

r^Convections.  ,  ;  :  X;v.  Oof  r  x 


On  Hainan  Island  most  of  the  rain  falls  during  the  autumn 
maximum;  on  the  mainland^  it  falls  during  the  summer  maximum.  After 
Hoyemher,  polar  air  masses  "begin  to  move  south  and  in  the  Southern 
Coastal  regions  relatively  dry  weather  sets  in.  . 

Thus  the  raiiy  season,  which  lasts  from  April  through  October, 
is  auspicious  for  svmmer  sowing.  It  must  also  be  mentioned  that  the 
winter  precipitation  in  the  Southern  Coastal  region  is  higher  than  in 
the  other  regions  of  China  because  in  the  winter  the  air  masses  come 
here  after  crossing  the  Eastern- Cliinese  Sea  and  are  satr^ated  with 
BK>isture;  this  benefits  the  winter  sowing,  .  .  v.  . 

■  ■ '  '  TABiE  2^  ■  -  ■  , 

Distribution  of  Rainfall  over  the  Seasons  of  the  Year  (^)  * 


Station 

spring 

summer 

autumn' 

-'-•'Winter 

March- May 

J\me-August 

Sept- Oct 

Dec-Februaiy 

Ruei-lin 

■■  38.6''-- 

4a.3'^ 

10 .7  ' 

VV  ‘.v9.l1,  '  :vv. 

Canton 

' 30.1' 

^■'  .>.;46.6  - 

-  " 

Ch‘iang-shan 

"  20.0 

;  ■"■i;  39.6; 

;’-^':.33.f 

vv-:,6.8. 

*  Hsiu 

Chiung-ming, 

‘1956a.  •  -- 

The  greater  part  of  the  territory  of  the  Southern  Coastal  -  -’ 
region  lies  in  the  zone  of  abundant  and  adeijuate  moisturization. 

(Ivanov,  19^8).  ■  ' '  ■  .  '■ 

The  zone  of  abundant  moistxarization  (K  1.50)  includes  Hainan 
Island  and  the  greater  part  of  the  coastal  mainland.  The  zone  of  -  •  • 
adequate  moisturization  (K  from  1.00  to  1.49)  lies  between  this  zone 
and  the  zone  of  moderate  moisturization  (K  from  O.60  to  0.99)  end 
includes  the  valley  of  the"  Hsi  Chiang  and  the  central  part  of  Kwangsi, 
One  other  climatic  feature  of  the  Southern  Coast^  region  is  ■ 
the  large  ntzraber  of  typhoons  in  this  region.  Around  of  all  the 
typhoons  observed  on  the  whole  coast  of  China  occur  in  this  region. 

The  period  of  typhoons  in  the  Southern  Coastal  region  is  prolonged  - . 
it  lasts  from  May  through  November  -  however  the  maximum  period  occurs 
at  the  end  of  the  summer  and  the  beginning  of  the  autpmn.  There  is  a 
yearly  average  of  4-5  typhoons,  however  from  year  to  year  their  number 
varies  within  the  wide  limits  of  from  102  to  10  and  more.  The ^typhoons 
which  are  associated  with  strong  winds  (usually  more  than  8  points) 
and  intensive  downpours,  cause  a  lot  of  damage  to  agrictiltu're  and  to 
the  settlements. 
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From  the  point  . of  viev  of  climatic  conditions^  .several  investi¬ 
gators  (Hsiu  CMimg-ming^  1956a  and  others)  divide  the  territo3:y  of  .- 
the  Southern  Coastal  region  into  three  zones:  tropical,  suh- tropical 
and  an  intermediate  zone . "between  sub- tropical  and  temperate.  .-Beyond 
the  northern  border  of  the  tropical  zone,  the  January  isotherm' is 
18°C  and  beyond  the  northern  limit  of  the  sub- tropical  zone  the  Januarj'; 
isotherm  is  12°G.  However  it  must  be  pointed  out.  that  such  a  division 
is  somewhat  conditional  because 'recent  investigations  have  shown 
(Ch’en  Ch’an-tu,  1956)  that  the  natural  vegetatlonal  cover  of .the  whole 
sub- tropical  zone  (according  to  the  three,  zonal  division)  has  many 
common  features  with  the  tropical  vegetation  (in  particular  several 
kinds  of  palm  grown  here,  the  northern  limits  of  which  are  usually  ; 
taken  to  be  the  northern  limits  of  the  tropics.)  Therefore  the  ter-  , 
ritory  of  the  sub- tropical  zone  of  the.  Southern  Coastal  region  may  be 
used  for  growing  many  strictly  tx'opical  crops,  particularly  inasmuch 
as  the  average  annual  temperatures  on  almost  the  whole  territory  of  ,• 
the  Southern  Coastal  region  exceed  20*^.  .  ^  j 

Thus  for  practical  purposes,  the  territory  of  the  Southern  -  : 
Coastal  region  may  be  divided  into  two  climatic  zones  -  tropical  and  - 
Sub- tropical,  the  border  which  lies  between  these  two  zones  corres-  ; , 
ponds  in  general  characteristics  to  the  northern  tropics  but  has  the  ; 
languages  which  extend  along  the  river  valleys  to  the  north  of  it. 
Moreover  the  tropical  and  sub- tropical  zones,  according  to  the  three 
zonal  division,  may  be  treated  as  part  of  the.  tropical  zone  end  the  ; 
.intermediate  zone  may  be  considered,  the  sub- tropical  zone.  South  of  ■ 
the  limit  of  the  tropical'  and  sub-tropical  zones  gevey  and  coconut  ... 
palms  can  be  grown  -  noi''th  of  this  limit  -  oil  and  arekovaya  palm,  and  ; 
to  some- extent,  coconut  palm,  litchi,  bananas  and  pineapples.  .,  •  .  . 

Despite  the  fact  that  the  climate  of  the  Southern  Coastal  '  - 
region  as  a  whole  is  favorable  for  agricultural  production,  the  spring 
droughts,  and  flooding  which  are  brought  on  by  the  heavy  downpours, 
the  occasional  frosts  in  the  northern  sections  of  this  territory  and 
also  the  strong  ■winds,  which  occur  most  often  dioring  the  typhoon  sea-  ^ 

;  son  and  reach  a  speed  of  from  50*6o  m  a  second,  frequently  cause 
serious  losses.  At  present  a  network  of  special  hydro-technical;  in-' 
stallations,  irrigation  and  drainage  systems  and  a  number  of  wells  v  •' 
are  being  b-uilt  in  order  to  protect  the  fields  from  drought  and  flood¬ 
ing.  During  the  serious  drought  in  the  spring  of  1955;  ma^y  rivers  ;. 
were  completely  covered  over,  which  made  it  possible, to  direct  all  of 
their  water  into  field  irrigation.  In  order  to  protect  the  fields  .  , ;  . 
from  the  strong  winds,  protective  forest  belts  are  being  planted; 
frost- resistant  t3p)es  of  agricijltural .  crops  are  being  introduced,  cap-  -.j 
able  of  withstanding  frosts  of  a  short  dviration.  ,  '  a,, 

■  The  Southern  Coastal  region  has  a  complex  river  network  which  , 
is  a  result  of  the  considerable  excess  in  the  amount  of  precipitation 
over  evaporation  and  filtration,  v  .  '  ;  .  ,  .  r.  ' 
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These  rivers  are  typified  by.  their  depth;,  duration  of  suramer 
inundation^  the  abruptness  of  fluctuation  of  the  water  level,  the  small 
size  of  the  steady  flow  and  the  .large  proportionate  supply  of  water.  ■ 
•  The  main  river  system  of -the  Southern  Coastal  region  is  known 
by  .the  name  of  Chu  Chiang  (includes  the  Hsi  Chiang,  Pei  Chiang,  and 
Tung  Chiang).'  For  its  year-round  flow,  it-' is  onJy  surpassed  by  the. 
Yangtze  and  itself  surpasses  the  Yellow  River  and  for  the  rate  of  its  • 
flow  it  holds  first  place  among  all  the  rivers  of  China.  The  very 
long  duration  of  summer  inundation  is  due  to  the  long  duration  of  the 
rainy  season.  The  abrupt  fluctuation  of  the  water  level  is  due  to  the 
fact  that  the  main  rivers  and  their  tributaries  are  on  approximately 
the  same  latitudes  for  which  reason  the  rainy  season  begins  on  all  of 
them  almost  simultaneously.  Moreover,  these  rivers,  are  fan- shaped 
which  means  that  the  water  from  the  tributaries  flows  simultaneously  , 
:lnto  the  main  river  causing  a  sharp  rise  in  the  water.  This  occtirrence 
is  aggravated  by  the  absence  of ■  large  lakes  on  the  lower  course  of  the 
rivers,  which' could  play  an  important  regulating  role.  ;:  -  ■ 

The  silt  content  of  the  water  of  these  rivers;  is  not  very  great 
and  is  measured- in  tens  and  hundreds  of  fractions  of  a  percentage  ■ 
whereas  on  the  Yellow  River,  for  example.  It  attains  ten  percentages. 
The  Chu  Chiang  carries  no  more  than  30  million  tons  of  silt  a  year 
which  is  l.h5^  of  the  steady  flow  of  the  Yellow  River,  i 

The  rivers  are  mainly  exploited  for  irrigating  the  fields  and 
also  for  shipping  agricultural  products.  Kumerous  water  retaining  in¬ 
stallations  have  been  built  for  irrigating  the  fields  which  are  con-  •. 
nected  to  the  network  of  irrigation  canals.  In  many  cases  the  water  , 
;ilows  onto  the  fields  by  means  of  various  mechanical  devices.  During 
Xjeriods  of  serious  drought,  many  rivers  are  completely  or  partly  cov¬ 
ered  over  and  their  water  is  used  for  irrigating  the  fields.  .  .  Besides  , 
the  rivers,  water  from  artificial  ponds  is  used  for  irrigationj  these 
ponds  exist  in  almost  every  village,*  sub-soil  water  which  is  extracted 
by  means  of  ordinary  and  arbesian  veUs  is  also  used.  .  ;  .  .  .:  . 

"The  agricultural  production  can  also  be  helped  by  properly  ex¬ 
ploiting  the  various  tjTpes  of  soils  existing  in  the  Southern  Coastal 
region,  the  majority  of  which  are  quite  fertile  (Hsiu  Chiung-ming, 
1956b).;  Most  of  the  soils,  in  this  region  belong  to  the  lateritovjv 
type  (red  soil;  yellow  soil,  laterite,  and  podzol  krasnozem).  These 
soils  have  developed  both  bn  acid  as  well  as  on  basic  rock  beds.  They 
are  distinguished  for  the  fast  moving  process  of  soil  fortiat ion,  for 
the  relatively  low  humus  content  and  for  the  fact  that  they  are  easily 
subject  to  erosion  in  certain  sections  where  there  is  no  forest  cover. 

The  great  majority  of  the  soils  of  the  Southern  Coastal  region  ; 
belong  to  the  podzol 'krasnozem  type.  These  soils  are  common  in  the 
regions  where  the  forest  cover  is  maintained  or  where. the  forest  cover 
existed  a  comparatively  short  time  ago.  The  podzol  krasnozem  has  a 
brownish 'color,  is  rich' in  humus  (4-6^),  has  a  good  structure  and  a, 
higher  level  of  fertility  than  ordinary  krasnozem. 
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Iji  tiis^ regions  where  the  forests  disappeared  long  ago,  the  soils 
are  cove^ea  with  occasional  grassy  or  shixitby  vegetation,  krasnozem  is 
widely  developed,  the  sxrrface  layer  is  usually,  washed  off,  the  humus 
coiatent  is  l<m  (around  the  color  is  light- red,  and  the  fertility  ¬ 
's  not  high,  ^hese  krasnozem  soils  are. fairly  common  on  the  territory 
of  the  Southern  Coastal  region,  especially  in  hilly  places  and  on  the 
^mall  moxint^ns.  They  are  not  found  on  the  basalt  plateaus;  here  one 
■■inds  laterite  -  ancient  soils  of  a  dark  red  color,  which  contain 
Iron  konkretsli  and  are  verj'-  unfertile. 

:  The  disadvantage  of  the  krasnozem  is  that  it  is  quickly  destroyed 
and  loses  xts  fertility  especially  in  places  with  no  forest  cover  and 
i^ere  there  is  a  lot  of  precipitation.  Moreover,  they  are  poor  in 

^  state  accessible  to  plants.  Because  of  the  clay  content 
'V.o  soxls,  the  roots  of  the  plants  develop  poorly.  In  view  of  all 

ui  these  factors,  improvement  of  the  krasnozem  soils  is  one  of  the 

•.;^^st  important  jobs  confronting  the  agricultural  econoimr  of  the  South¬ 
ern  Coastal  region. 

.  Improvement  of  krasnozem  includes  a  wide  variety  of  measures 
s  UCh  lead  basically  to  the  foUotring:  l)  sowing  green  fertilizer  to 
increase  the  content  of  organic  properties  in  the  soil;  sowing 
^stragal  in  the  rice  grc«^ing  regions  for  this  pmpose  as  well  as 
/-,.tj.oma,  ^d  special  kinds  of  Chinese  radishes,  sowing  Cajanus  indicus 
v-u.;  mllsp.,  on  Hainan  Island  and  lespedets  in  Kwangs:4  2)  introducing 
mineral  fertilizers,  especially  lime  and  phosphate;  lime  is  very  com- 
..i=yn  in  the  Southern  Coastal  region  and  cai'i  therefore  be  had  in  large 
quantities;  as  for  phosphate  fertilizers,  formerly  only  bone  flour 
was  used  but  now  they  are  beginning  to  use  guano  from  the  sisha  islands 
phosphorites  discovered  in  the  region  of'  Lo-ch'en  city  (Kwangsi)- 
fodder  grasses  (cereals  and  beans)  on  the  steep  slopes  (15.- 
jt  where  ordinary  crops  will  not  grow.  This  will  protect  the  soil 
.’.rom  erosion  and  contribute  to  the  development  of  animal  husbandly  and 

exploiting  the  land  in  mountain- 
jvs  places;  4)  planting  forest  belts  to  protect  the  fields,  the  water 
m;.'urces  and  the  water  sheds  and  preserving  the  existing  forests; 

crops  (tea  shrub,  camelia,  tung,  tut,  anise,  agave 
.'tad  fruit  crops)  to  reinforce  the  soils;  6)  terracing  the  slopes. 

•  j^^sides  the  soils  of  the  laterite  type,  in  the  Southern  Coastal 
..  .-gion  alluvial  and  rice  (clay)  soils  are  also  common  and  are  found  in 
u.ie  valleys  and  the  river  deltas.  These  soils  are  very  fertile  and 
x..ie  regions  where  these  soils  are  most  common  are  the  main  agricultural 
resources  of  this  area.  On  the  slopes  of  the  mountain  regions,  the 
-j  alls  are  mostly  of  the  brown  forest  type  and  the  mountain  peaks  are 
ijre  frequently  covered  with  podzol.  In  the  poorOy  drained  regions, 
rheltozem  (yellow  soil)  has  formed  in  some  spots, 

,  4  warm  moist  climate  of  this  region  considerably  facilitates 

•.ne  implementation  of  various  agro- ameliorative  measures.  Trees  and 
other  plants  grow  here  2  to  3  times  as  fast  as  in  the  other  regions 
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of  China.  :  Conseguently,  soil  reinforcement  by  means'  of  vegetation  ‘i^d 
enrichment  with  organic  properties  takes  less  time  here  and  the  soils 
CEoa  therefore  be  improved  in  a  shorter  period  of  time  vhich  increases 
the  production  of  agricultural  products.  ' 

From  ^1  this  it  may  be  seen  that  the  natural  conditions  of 
this  region  are  very  favorable  to  the  task  of  enlarging  agricultural 
production  and  assimilating  tropical  resources.-  ' 

The  land  fund  of  the  Southern  Coastal  region  has  the  following 
three  basic  features:  l)  a  relatively  large  area  of  land  being  worked; 


TABLE  3 

Distribution  of  the.  Lsnd  Fund  of  the  Southern  Coastal  Region*;:.  S 


Cultivated  land  makes  up  a  small  part  of  the  territory  of:  the 
Southern  Coast eil  region.  In  Kwangtung  only  3*7  iiiillion  hectares  are 
cultivated  (l6.4^  of  the  whole  area  of  the  province)  in  Kwangsi  -  2.7 
million  hectares  (12.7^).  Almost  all  of  the  plain  sections  of  this 
region  have  heen  put  to  the  plough^  and  also  the  foothills  and  the  not 
so  steep  slopes  of  the  mountains  and  hills ^  which  are  frequently  ter¬ 
raced.  The  movmtains,  which  cover  a  large  area  of  the  Southern  Coastal 
region^  are  not  suitable  for  crop  cultivation.  It  is  this  mountainous 
aspect  of  the  territory  which  accounts  for  the  low  percentage  of  ci^ti-^ 
vated  land.  However,  there  is  a  possibility  of  extending  the  cultivated 
lands  by  ploughing  the  unassimilated  arable  land,  of  which  there  is  1.8 
million  hectares  in  Kwangtving  (7*95^  of  the  total  area  of  the  province) 
and  in  Kwangsi  -  0.6  million  hectares  (2.8^^).  If  these  lands  were 

assimilated,  the  cultivated  area  of  Kwangtung  would  increase  to  5.46  . 

million  hectares  {2k.2$  of  the  total  afea  of  the  province)  and  in 
Guansi  -  to'  3*33.  million  hectares  (15*7?°)*  assimilation  of 

these  lands  lies  one  of  the  possibilities  of  increasing  the  production 
of  agricxiltural  products  before  the  establishment  of  the  people's 
regime,  most  of  these  lands  coUld  not  be  assimilated  because  of  the  v 
generally  low  technical  level  of  agricvature  and  the  absence  of  the  :■ 
necessary  financial  means  in  the  hands  of  the  peasants.  This  became 
possible  onlj''  after  the  liberation.  ^  ■  ■  ■  - 

The  area  of  irrigated  land  in  Kwangtung  is  .Slys  of  all  the  culti¬ 
vated 'land  (3  million  hectares)  and  in  Kwangsi  -  67*5^  (1*®  million 
hectares).  This  includes  bQ$  of  the  fields  which  are  irrigated  by 
water  from  the  rivers,  35^  by  water  from  the  ponds  and  5fo  by  means  of, 
well  water j  one  third  of  the  water  is  supplied  to  the  fields  spontane¬ 
ously,'  whereas  two  thirds  is  pumped  over  the  fields  by  means  of  vari-: 
ous  mechanisms  (water  wheels,  p'umps  and  buckets,  etc.).  The  irrigated 
area  is  being  increased  more  and  more  at  present  as  will  be  shown  be-. 
3.0W.  The  high  percentage  of  irrigated  land  malces  it  possible  to  culti¬ 
vate  large  areas  of  highly  productive  crops  like  water  rice. 

V  The  lack  of  forests  in  the  Southern  Coastal  region  is  attested 
to  by '.the  fact  that  forests  occupy  only  11.9^  of  the  territory  of 
Kwangtung  and  6.1^  of  the  territory  of  Kvrangsi.  -Large  stretches  of 
forests,  untouched  either  because  of  the  in^ossibility  of  using  these 
areas  for  crop  cultivation  or  because  of  the  inconvenience  of  shipping 
the  wood,  occujy  the  whole  territory  of  the  Autonomous  Region  of  the . 
Miao  and  Li  nationalities  and  Ch'ang-an  Hsien  on  Hainan  island.  Merer 
over,  there  are  large- exploited  forests  in  the  northern  and  western 
mountainous  sections  of  the  Southern  Coastal  region. 

There  are  large  areas  suitable  for  forestration  in  the  Southern 
Coastal  region  amounting  to  around  l6  million  hectares.  Large  tree 
planting  operations  have  been  carried  out  in  these  regions  since  1954. 

According  to  the  proposed  plan  for  the  development  of  the  agri¬ 
cultural  econoiiy  from  1956“19o7>  almost  all  of  the  land  suitable  for 
tree  planting  will  be  forested  %7ithin  this  twelve-year' period. 


The  structure  of  agricultural  production  in  this  region  is  char¬ 
acterized  by  the  high  proportion  of  crop  cultivation  from  which  comes 
the  great  majority  of  marketable  production.  This  region  specializes 
in  specific  types  of  cultivated  crops  as  well.  Food  crops^  including 
grain  crops  and  garden  (tuber)  fruits  are  the  most  common  crops;  unlike 
the  other  regions  of  .China  (the  rice  growing  regions)  here  the  produc¬ 
tion  of  technical  crops  and  fruit  crops  is  more  widely  developed. 
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I!he  technical  crops,  ■which  occupy  arouiid  10^  oi'  the  culti-vated 
land,  are  quite  diversified.-  Sugar  cane,  jute,  rami,  peanuts,  and  tung 
are  the  most  common.-  Other  specialized  crops  such  as  anise,  palm,  vari- : 
ous  fruits  and  cinnamon  have  heen  gro^m  for  a  long  time  in  the  Southern 
Coastal  region  hut  before  the  liberation,  the  proportion  of  .these  crops 
was  very  sli^t."  '  '■■■  '  ■  -  '  -  i'--  - 

Thus,  the  agriCTilture  of  the  Southern  Coastal  region  has  long 
been  characterized  by  its  very  unusual  selection  of  cxjltivated  crops 
and  a  great  diversity  of  production.  Despite  favorable  natural  condi¬ 
tions,  this  region, "under  reactionary  governments,  was  hot  even  able  to 
provide  its  own  food  and  the  production  of  teclinical  crops  was  on  a 
very  low  level.  For  this  very  reason  one  of  the  most  important  agricul-, 
tural  jobs  to  be  done  in  this  region  at  the  present  "time  is  to  raise  the 
level  of  production  of  both  food  and  technical  crops.  (See  map  insert  - 
page  113  )• 

Several  charac^teristlc  featui^es  of  “the  Ustributiioii  of  agrlcul-  •>  . 
tural  crops  can  be  shown.  Some  of  the  crops  are  very  common;  this 
applies  mainly  to  the  old  crops  like  rice  and  sweet  potatoes.  The  wateD,* 
rice  fields  are  foimd  wherever  there  is  artificial  irrigation  but  most 
of  the  rice  production  comes  from  the  deltas  of  the  Hsin  Chi ang  and  the 
Ean  Chiang.  Dry  rice  is  grown  in  the  regions  where  artificial  irriga¬ 
tion  is  complicated  by  various  factors.  Sweet- potatoes  are  grora  alros'l: 
all  over  the  mainland  of  Kwangtimg  province,  in  the  northern  part^of  • 
Hainan  island,  in  the  eastern  part  of  Kwangsi  and.  in  the  basins  of  the 
Liu  Chiang  and  Kuei  Chiang.  However  the  main  mass  of  food  production 
(rice  and  svreet  potatoes)  comes  from  the  regions  situated  on  ohe  strip 
■  of  land  between  the  sea-  coast  in  the  south  and  the  2k°  parallel  of 
latitude  in  the  north  (including  Lei  Chou  peninsula) .  This  strip  also 
produces  most  of  the  sugar  cane,  many  fruits  and  also  spices  -  cinnamon 
and  anise.  B’arther  south  are  the  tropical  regions  of  the.  Southern  .  r  . 
Coastal  region  including  Hainan  island,  Lei  Chou  peninsula  and  some  of 
the  regions  on  the  coast  of  the  mainland.  This  territory  is  the  only 
place  in  China  where  many  economically  valuable  tropical  wood  crops  can 
be  grown  (including  gevey,  coffee,  cacao  and  others).  In  the  regions 
which  lie  north  of  the  2k^  parallel  of  latitude,  a  large  part  of  the 
coarse  grain  crops  and  forest  products  are  produced. 

A  characteristic  feature  of  the  agricultural  production  of  the  . 
Southern  Coastal  region  is  the  peasants •  long  experience  in  getting  • .  • 
several  harvests  a  year  off  one  unit.  This  is  greatly  facilitated  by 
the  year-round  vegetational  period.  The  average  coefficient  of  yield¬ 
ing  capacity  for  the  province  of  Kwangtung  is  1.93#  Kwangsi  1.8, 

("Druzhba"  11  December  1956).  '  - 

This  high  coefficient  of  yielding  capacity,  which  is  conditioned 
by  the  fact  that  the  sow  area  is  almost  twice  the  size  of  the  plough 
land,  explains  the  fact  that  a  large  amount  of  agricultural  production 
is  taken  off  a  relatively  small  amount  of  arable  land  in  the  Southern^ 
Coastal  region  (agricultural  production  is  53*3^3  of  the  gross  industrial’, 
production  of  industries  and  e.gricult-ure) . 
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The  production  of  food  and  technical  crops  is  being  increased 
in  the  Southern  Coastal , region  in  three  vays : .  l)  by  Increasing  the 
number  of  repeated  sewings  (increasing  the  coefficient  of  yielding  , . 
capacity);  2)  by  increasing  the  output  of  production  from  each  unit  of  ,, 
land  and;  3)  by  assimilating  new  lands.  .  ■  --  ,  .  -  ; 

first  two  methods  should  be  considered,  the  principal  means 
of  increasing  the  production  of  agriculture  because  they  are  being 
underbahen  to  increase  the  harvest  of  food  crops  which  represent  the  ' 
main  mass  of  agriculttnal  production  in  the  Southern  Coastal  region. 

The  advantage  of  increasing  the  number  of  repeated  sowings  lies  in  the 
fact  that  smaller  expenditures  are  required  in  order  to  put  this  into ;  - 
effect -than  would  be  needed  in  order  to  assimilate  the  virgin  land. 

The  coefficient  of  yielding  capacity  indicated  (1.93  for  Kwangtung 
and  1.8  for  Kwangsi)  could  be  considerably  raised.  According  to  the 
"Basic  Situation  of  the  Development  of  Agricultxire  in.the  CPR  from 
1956“ 1957”;  these  coefficients  will  be  raised  to  2. 4-3.0  in  Kwangtung 
and  to  2.3  in  Kwangsi  by  I902.  This  can  be  achieved  if  two  harvests 
of  water  rice  are  gathered  over  the  spring,  summer  and  autumn  as  well 
as  one  harvest  of  some  wintei-  grain  crop.  The  wintei-  grain  crops  shoiilu 
be  able  to  mature  from  the  time  the  second  harvest  of  summer  crops  is 
completed  to  the  time  the  first- period  summer  crops  are  sown.  However,  , : 
up  to  the  present  the  winter  planting  has  not  been  carried  out  in  all  ^ 
possible  places.  In  Kwangtung  province  for  instance,  2,466  thousand 
hectares  are  suitable  for  winter  planting  and  only  1,200  thousand  hec¬ 
tares  ere  being  used  so  that  there  are  still  large  reserves  here.  .. 

.  The  construction  of  irrigation  and  protective  hydro-technical 
instEillations  is  of  great  help  in  increasing  the  nimaber  of  repeated  -  .  ^ 
sowings  and  also  in  combatting  droughts  and  floods.  It  should  be  ...jj 
pointed  out  that  under  the  Kuomintang  regimes,  the  l^dro- technical 
econony  of  this  region  was  in  a  state  of  neglect  and  the  peoples*  organ¬ 
izations  were  therefore  forced  to  expend,  no  small  amount  of  labor  and 
money  on  the  restoration  of  this  branch  of  the  econosy.  .  ^  t,,  .  -  i  r,-, 

,  At  the  present  time  hydro-technical  construction  is  being  car-  -;..y 
ried  out  on  a  much  larger. scale  than  could  have  been  predicted.  In  ; 
Kwangtung  province,  where  there  is  a  serious  threat  of.  flooding  rather 
than  drou^t,  construction  efforts  have  been  directed  at  bxiilding  pro- 
tective  dams  in  the  deltas  and  the  valleys  of  the- rivers  and  along  the 
sea’  coast.  During  the  period  from  1952-1958,  more  than  6OOO  km.  of 
protective  dams  (ring-shaped  dams>  dams  on  the  banks  of  the  rivers  and 
others)  were  built  which  made  it  possible  to  completely  protect  more 
than  933  thousand  hectares  of  fields  from  flooding.  In  Kwangsi,  where 
the  threat  is  in  the  form  of. droughts,  most  of  the  efforts  have  been  ,. 
directed  at  the  construction  of  reservoirs  and  irrigational  systems  and 
also  at  enlarging  the  area  of  ,  irrigated  land.  During  the  period  from 
1952-1956,  in  Kwangsi  more  than  '270,000  large,  medium  and  small  irrigar- 
tional  installations  were  built  which  improved  the  water  supply  on  866 
thousand  hectares  of  fields  and  made  it  possible  to  increase  the  area  of 
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irz'iga.t'ed  land  Iby  5^6  "thousand  hcc'tax'es*  l"b  also  made  i"t  possible  "to  ■.  v 

replace  the  dry  crops  vith  -water  rice  on  the  newly  irrigated  lands  and  i 
to  get  two  harvests  a  year  instead  of  one  haivest  of  water 'rice  on  the 
lands  where  formerly  there  was  an  inadequate  supply  of  water.  '  During  ;.j 
the  struggle,  against  the  drought  in  the  spring  of  1955 yin  the  Southern 
CoastaJ.  region  for  the  first  time  the  afore-mentioned  .method  of  com-  ■  .  ;  ;:<> 
pletely  covering  over  the  large  and  small '  fivers  in  order  to  fully 
utilize  their  waters  for  irrigation  was  employed.  1.'  '  .  w. 

As  a  result  of  the  operations  carried  out  during  the  period  from  ; 
1950-1956,  the  area  of  irrigated  land  in  Kwangtung  was  increased  from  ,  • 
*59  to  80^,  and  in  Kwangsi  from  34  to  66^.  Operations  ,to  enlarge  the 
area  of  irrigated  land  are  goixig  to  be  continued  in  the  future  because,  ,;.  :, 
in  order  to  get  three  harvests  of  grain  crops  from  one  section  per  ,  > 

year,  no  less  than  3.6  thousand  cubic  meters  of  water  per  hectare  are  ;:.y 
needed.  'U. -o  -  .r-r' •  C. :: 

An  increased  output  of  agricultural  production  from  the  unit  :Of 
land  can  be  achieved  by  using  more  rational  methods  of  cultivation,  by  i'. 
introducing  new  high-yielding  .seeds,  by  proper  crop  rotation,  .Ifjrbridiza. ; 
tion,  seed  growing,  by  raising  the  fertility  of  the  soils  and  'ty  fight-  ;-i 
ing  agricultural  pests  and  diseases.  .  ..r  ..  .  .  :  j  .  .  -  .  .  ^ 

Recently  the  method  of  thick  planting  has  begun  to  be  used  in 
the  rice- growing  regions  in  order  to  increase  the  harvest  of  rice  from 
the  Unit  of  land;  by  this  method,  the  space  between  the  clustei’s  and  ■  ' 
rows  is  reduced  to  12-20  cm  (instead  of  26-30  cm),  and  the  number  ,  of  :  . 

sprouts  in  the  cluster  to  4-6  (instead  of  8-12).  This  method  allows 
for  an  increase  in  the  number  of  plants  per  iinit  of  laud.-  In  the  delta 
of  the  Chu  Chiang  there  is  a  possibility  of  giving  up  bed  sowing  and ; 
transferring  to  universal  sowing  on  the  alluvial  soils  which  would  .t 

allow  for  a  large  increase  in  the  number  of  plants  per  unit  of  land. 

Since  the  introduction  of  this  method  in  the  delta  of  the  Chu  Chi.ang,  .i'  '..t: 
in  the  short  period  from  I955-I956,  the -harvest  has  increased  by  75,000  .v 
tons  on  fields  covering  an  area  of  48  thousand  hectares;  in  Kwangtung 
province,  thick  planting  was  introduced  on  63^  of  all  the  rice  fields.  ■ 

On  Hainan  island  and  in  western  Kwangtung,- until  recent  times,  r  ! 
rice  was' sown  onto  the  fields  in  the  form  of  seeds.  .This  senseless 
method  of  sowing  was  used  in  these  regions  over  an  area  of,  166  thousand;..-.! 
hectares,  •  and  the  harvest  per  hectar  was  therefore  no  more  than  15 '  ' 
centners;  Recently  35,000  hectares  of  these  fields  were ;  changed  to  -.0/.:/? 
seedling  planting  which  increased  the  harvest  by '21.6  thousand:tons. -.i 
As  was  demonstrated  above,  the  most  rational  method  of  growing,  ';:., 
rice,  in  the  Southern  CoastaJ.  region,  is  to  plant  two  successive  ,har-  :  r.- 
vests  of  rice  a  year  on  one  section  of  land;  however;  up  until  recently  .:: 
only  one  harvest  of  rice  a  year  (or  two  harvests  when  sprouts  of  late-  ..ret 
rice  were  planted  in  between  the  rows  of  early  rice)  was  grown  on  many  >.r 
of  these  fields .  '  At  present. these  two  methods  are  being  replaced  more  , r 
and  more  by  the  first  which  is  increasing  the  productive  output.  After,.* 
growing  two  successive  harvests  of  rice,  a  third  harvest  of  winter 
grain  crops  can  be  gathered. 
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Pvecenbly,  a  lot  of  attention  has  been  given  to  the  introduction 
of  higher-yielding  types  of  rice.  "Nan'te"  rice^  ..''dhe-ch’an  Ko.  9"  . 

rice^  "Shih-tan-ch'an"  and  other  varieties  are  being  introduced  and  -  . 
are  yielding  a  harvest  of  up  to  40-50  centners  per  hectare;  The  Korean 
rice  called  "Korean- Chinese  friendship"  yields  a  harvest ■7.5  centners 
per  hectare  greater  than  the  ordinary  local  varieties  under  the  condi¬ 
tions  e:cisting  in  the  Southern  Coastal  region.  s-:  •  ;  .  ■. 

:  Propcx. -crop  rotations  are  v'jry  important  in  increasing  the  har¬ 
vest  yield  o-f^ice.  In  the -Southern  Coastal  region,  in  the  northern 
section  of .the  delta  of  the  Chu  Chiang  and  in  the  delta  of  the  Han  :  : 
Chiang,  the  following  crop  rotations  are  practiced:  rice-rice-vegeta- 
bles,  rice-batat~vheat;  in  the  north,  east  and  west.-of  Kwangtung:  x 
rice- rice-wheat  and  the  next  year  rice-batat-wheat  or  rice- rice- vege¬ 
tables;  In  sor^  regions  of  ; the  Chu.  Chiang  delta  and  on  the  Lei-chou 
peninsula,  a  rotation  of  jute- rice  is  employed.  At  the  present  time 
green  fertiliser  is  being  introduced  more  and  more  frequently  into  the. 
crop  rotation.  However,  when  two  to  three  harvests  are  being  gathered 
a  year  from  pne  : section,  the  soils  are  seriously  esdzausted  and  green 
fertilizers  alone  are  not  adequate  to  maintain  the  fertility  at  the 
required  level.  .Therefore,  it  is  absolutely  necessary  to  introduce  a 
large -amount  of  other  types  of  fertilizers  in  order  to  get  .reliable  ; 
harvests Under,;  the  people*  6  .regime,  chemical  fertilisers,  guano  and 
also  bone  flour  which  was  used ; formerly ,  are  being  used  more  and  more 
hut  up  until  now  the  basic  types  of  fertilizer  are  still  silt,  rice 
chaff,  mamore,  garbage,  bean  oil-cakes,  etc.  Gathering  and  accumulat¬ 
ing  various  types  of  fertilizers  has  become  a  national  movement  at  the 
present  time  as  a  result  of  which  the  amount  of . fertilizer  introduced 
into  the  soil  has  increased  considerably.  .  ;  • 

According  to  the  plan  for  developing  agriculture,  it  .was  pre¬ 
dicted  that  an  average  grain  crop  harvest  of  60  centners  per  hectare* 
v/ould  be  reached  by.  1967,  however  this  level  has  already  been  achieved 
a.nd  in  many  .hsiens,.  the  more  advanced  producers  are  gathering  up  to  75 
centners  of  rice  per  hectare  and  more.  There  have  been  instances  of  .  ■ 
..’.•ecord  harvests  of  II7  centners  per  hectare  and  even  I5I  ; centners  per  J. 
hectare..  tX;;?;:-'- .-..v-i-  *5  x  ,  ■ -xX  ,p' 

As  a  result  of  all  these  measures,  rice  production  in  the 
Southern  Coastal  region  had.increased  to  l6,882  thousand  tons  in  I957  v 
as  opposed  to  10,670  thousand  .tons  in  1945.  .  ;  ■ 

The  production  of  the  second  most  important  food  crop  of  this 
.region  -  batat  -vis  being  increased  by  more  or  less  the  same  methods  .; 
as  rice  production..  Batat  is  not  only  an  important  food  crop  but  also 
a  valuable  fodder  and  technical  crop  (it- is  used  for  livestock  feeding 
and  for  producing  alcohol  and  starch).  Under  the  conditions  existing  1 
in  the  Southern  Coastal  region,  it  can  yield  from  two  harvests  a  year 
(in  the  north)  to  four  harvests  a  year  (in  the  south).  As  a  result  of 
the  increased  coefficient  of  yielding  capacity,  the  area  sown  to  batat 
grew  enormously.  In  194?,  402 -thousand  hectares  were  sown. to  batat  in 
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ifwarig“tuag  and  in  1955  this  area  had  increased-.to' 866  thousand  hectares 
In  Kwaiigsi,  340  thousand  hectares  were  sown  to  sweet  potatoes  in  195$ 
as  opposed  to,  120  thousand  hectares  in  1947*. .  Agro- technical  improve¬ 
ments  are  increasing,  the  sweet  potato  yield. In  1958^  in  Ch'ao-yang 
Hsien,  several  food  cooperatives  gathered. a  hatat  harvest  of  around  850 
centners  per  hectare  as  opposed  to  the  usual  60-70  centners  per  hectare 
However,  still  .greater  prospects  are  promised  hy  the  method  of  crossing 
sweet  potatoes  with  Mndweed,  ("moon  flower".),  because  this  method--.  , 
makes  it  possible  to  get  up  to  1,500  centners -of  sweet  potatoes  per  ,  : 
hectare.  v.-u/ 

These  great  achie-vements  in  increasing  the  food  production  made., 
it  possible  to  produce  up  to  326  kilograms  of  ..food  per  person  in  '  • 
Kwangtung  in  1957  (us  opposed  to  22$  kg.  in  1951)  uud  in  Kw'-angsi"-  up  • 
to  506  kilograms  (as  opposed  to  287  kg.  in  1952) •  In  195^  there  was 
an  average  of  55O-60O  kg.  of  food  per. person  (grain,  garden  fruits).-.  : 

:  Unlike  the  food  crops,  production  of  basic  technical  crops  and 
fruits  is  being  increased  by  virgin  land  assimilation  and  only .partly 
by  increasing  the  harvest  yield  and  by  introducing,  technical;  crops  ' 
into  crop  rotation  with  food  crops.  This  is  explained -by . the  fact 
that  the  majority  of  these  crops  require  much  more  time  for  f-ull  matu¬ 
ration  than  the  food  crops  and  therefore  the  yield  coefficient  cannot  -' 
be  raised  to  a  great' extent)  particularly  inasmuch  as  there  are  quite 
a  few  perennials  among  these  crops.  ■  ■  ■::j  ^ 

-  E>:plorations  undertaken  recently  in  the  Southern  Coastal  region  ■ 
have  uncovered  large  masses  of  virgin-land,  of- which  more  than  300  -  • ' 
thousand  hectares  ha-vc;  already  been  assimilated.  .  Virgin  land  assiraila** 
-tion  has  been  carried  out  by  means  of  peasant- labor,  organized  into  f 00 
cooperatives)  and  also  by  settler-volunteers  who  have  come  here" from  a3, 
parts  of -the  country.  A  good  deal  of  assistance  has  also  been  given  by 
the  state  farms,,  machine  tractor  stations  and  experimental  stations;-* 
Virgin  land  on  the  Lei-chou  peninsvda  and  on  Hainan  island  is  being 
assimilated  particiilarly  intensively;  around  two  thirds  of  a.ll  'the  vir¬ 
gin  land -in -Kwangtung  suitable  for  ploughing  is  concentrated  here;  •' 
Virgin  land  occupies  a  fairly  large  section  on  the  basalt  plateaus. 

One  defect  of  these  territories  is  the  fact  that  in  many  sections,  v- 
there  is  not  enougla  surface  water  because  the  river  beds  are  so  deep; 
the  assimilation  of  these  lands  therefore  depends  on  exploration  of 
sources  of  artificial,  irrigation  mainly  artesian  chinks... -The  soils 
here  are  predominantly  krasnozem,  although  in  some  places  one  can  find 
zheltozem  and  alluvial  soils.  The  nat\iral  vegetational  cover  in  these 
regions  is  of  the  Savann  type.  The  most  profitable  crops  here  .are  - 
tropical : bast  crops,  palm,  coffee,  pineapple  and  some  gevey .  ;  -  ‘i.- 

A  . total  of  1.76  million  hectares  arable  -virgin  land  may  be  • 
assimilated  in  Kwangtung  and  O.63  million  hectares  in  Kwangsii,  The  u.', 
visible  achievements  in  virgin  land  assimilation  since  the  liberation 
of  the  Southern:. Coastal  region  are  shown  in::Table  5*  -  »  vl 
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Increase  in  the  area  of  cultivsted  land  in  the  Southern  Coastal 
■  .v'..  regio'h.  in  82  years  of  1873  3evel)*  oc 

Year  .  ,  ,  Province 

.  Kwangsi  ■  . 

1873  100  ’  100'  ■  ' 

1893  ,  '  ■  101'  105 

1913  101; ;  117:^' 

1933  --loa  ,  '  123  r?;;';  \ ; 

1948  ,  .  '  ^  2^  : :  223 ■ 

1956  145  166  . 

*  China  Handbook,  1945;  I95O;  Hsiu  Chiung-ming,  1956a. 

A  large  part  of  the  nevly  assimilated  lands  is  being  planted 
to  tropical  and  sub- tropical  technical  crops  and  also  to  fruit  trees. 

All  of  the  technical  crops  of  the  Southern  Coastal  region  ma^;- 
be  divided  into  annuals  (peanuts,  jute,  tobacco,  beans,  rape,  and 
sesame)  and  perennials  (sugar  cane,  agave,  rami,  castor-oil  plant, 
tung,  tuta,  long-boll  cotton).  Some  of  these  crops  are  summer  crops 
and  some  are  .Vinter  crops  .  Some  of  the  crops  occupy  plough  land  (sugar 
cane,  jute,  peanuts, 'tobacco  and  others)  and  some  grow  on  unploughed  ' 
land  (gevey,  coconut  palm,  tea  shrub,  agave,  pineapple,  fruit  trees  : 
and  others).  -  'u;  ^  ; 

Such  a  variety  of  technlca3.‘ crops  makes  the  problem  of  enlarg- 
ing  their  production  very  complicated  and  demands  a  careful  and 
ma23y- sided  approach.  The  extent  of  the  area  under  various  technical 
crops  must  not  be  increased  at  the  expense  of  food  crops  and  the  tech¬ 
nical  crops  and  fruit  trees  should  be  planted  mainly  on  land  vhich  is 
not  suitable  for  planting  food  crops.  Increased  production  of  the 
most  valuable  tropical  technical  crops  talces  precedence  over  other 
technical  crops. 

One  of  the  most  impoit. ant  technical  crops  in  the  Southern  Coastal 
region  is  sugar  cane;  this  crop  is  of  nation-vide  importance  because 
this  region  is  nov  the  main  producer  of  sugar  cane  in  the  countiy. 

Sugar  cane  has  been  grown  in  this  region  since  ancient  times  but  during 
the  Japanese  occupation,  this  branch  of  agricultural  production  suffered. 
After  the  victory  over  Japan,  the  KIZP  rulers  could  not  change  the  exist¬ 
ing  situation  and  the- people’s  regime  therefore  had  to  work  very  hard  to 
restore  the  sugar  cane  production  after  the  liberation.  The  production 
of  sugar  cane  has  grown  in  two  directions:  first,  by  increasing  the  area 
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planted  to  it  and  second,  by  raising  the'  yield  by  means  of  improved^ 
agro-technology  and  by  the  introduction  of  highly  productive  varieties j 
better  fertilization  and  other  methods  have  also  contributed  here.  , 

The  increase  in  the  area  planted  to  sugar  cane  is  illustrated 
by  the  following  figures  (Hsiu  Chiung-ming,  1956a):  | 


Years 

Areas  pdJhted  to  sugar  cane, 'thousand  hectares. 

1950 

vox.  '  35.3.  ^  'oaLX:; 

1951 

1953 

..  -  ■xVii:'  ■  :  57.3  \  X' .ciox 

1954 

73.3  ■  V  X'x-'."a:xx' 

1955 

.  .  -icr  ■  84.0  ^  xxj,,  ■'  ■  '--Mr-,; 

1956 

r  '  110.0  ■  '  -xX!;  '  Xxxi: 

■1957 

l6Co"~X  ^ 

Of  major  importance  in  increasing  the  yield' of  sugar  cane  has 
been  the  replacement  of  the  old  varieties  which  had  a  low  sugar  con¬ 
tent  with  nW  improved  ones  ("Javanese  latge  stem",  "Javanese '287O",  : 

"Javanese  3016",  ’  "Taiwan  134",  "Taiwan  I88"  and  others)  .  Inasmuch  as  : 
sugar  cane  is  mainly  planted  on  the  slopes  of  the  hills  and  requires  , 
a  good  deal  of  water,  the  problem  of  •  irrigating’ the  fields,'p3.anted  to  • 
this  crop  has  also  assumed  an  important  role  in  increasing  the  yield. 

No  less  important  are  correct  crop  rotations.  I-Jhereas  in  1946,  105  ... 

centners  of  cane  were  gotten  from  one  hectare,  in  1954  it  was  already 
up  to  525  centners  per  hectare  and  by  1955  the  yield  in  some  cases  was  . ; 
as  high  as  IO50  centners  per  hectare.  '  _  ^  .  , 

The  problem  of  .increasing  the,  production  of !  oil,  crops  is  some-',', 
what  more  complicated.  In,  the  Southern  Coastal  region until  now,  there'.', 
has  been  a  lack  of  nutritional  vegetable  oils  from  local  production,  ..j 
most  of  which  come  from  peanuts.  In  the  best  years  more  than  211.8 
thousand  tons  of  peanuts  were  produced  here,  in  1952  only  I9O.2  thou-  . 
sand  tons,  were  produced.  •It  would  seem  that  the  peanut  production 
could  be  considerably  Increased  by  enlarging  the  area  planted  to  it  „  . 
but  it  must  be  remembered  that  peanuts  is  a  summer  crop  and  that  an 
inordinate  increase  in  the  area  planted  to  it  could  prevent  an  increase 
in  the  area  planted  to  batat  and  other  food  crops. Therefore,  accord- 
■  ing  to  the  plan,  the  production  of  peanuts  will  only  be  increased  to  .J 
344.6  thousand  tons  by  1957  which  is  8l.2^  more  than  ..the"  1952  level.  „  . 

It  is  now  considered  moi-e  rational  to  increase  the  production 
of  another  in^ortant  oil  crop  -  rape  -  which,  unlike  peanuts,  is  a  - 
winter  crop  and  al.thciugh  it  is  not  as  widespread  as  peanuts,  an 
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extension  of  the  area  sown  to  it  would  not  prevent  an  increase  in  the 
production  of  other  crops.  Therefore  the  production  of  rape  should 
yield  tvrelve  times  as  much  hy  1957  as  compared  with  1952. 

Production  of  the  main  fibrous  crops  such  as  jute  and  rami  is 
being  increased  by  enlarging  the  area  planted  to  these  crops;  jute  is  ' 
now  being  grown  in  crop  rotation  with  food  crops  which  also  increases 
its  level  of  production.  •  .  (;)  •■'  '  ;  •  ■  •  V  ; 

Tlie  measures  which  have  been  carried  out  have  alreaiay  consider¬ 
ably  increased  the  level  of  agricultural  production  in  the  Southern 
Coastal  region  which  has  substantially  surpassed  the  1952  indices  in 
all  the  basic  types  of  crops.  .  V  ■  ■ '  v 

■  ^ .{ •:  tabie  ,.c.- ■ 

Growth  of  agrlcultxxral  production  in  the  Southern  Coastal  region 
during  the  first  five-year  plan  (in  thousand  tons)* 


Crops'-’  . 

■ ;  -  Kw^igtung  '  ’  ;'• 

/•—  Kwangsi 

1957.  : 

•  1952  ;  ; 

1957 

Food  crops 

8850; 

13500:  ■' 

5050 

9600 

Sugar  cane  ’ 

;;  '2940  ; 

6000 

400  ;  ; 

2000 

Bast  crops 

18 

83',./: 

^  mm' 

Oil  -  crops 

•  •  330  ■ : 

•  '  *  Hsiu  Chlung-mlng;  materials  from  the  newspaper.  "Jen- min 

Jih-pao”  for  1957*  ... y  -y  :  o  . 

BEMAEK:  The  planned  data  has  been  presented  for  1957  with 

corrections  in  accordance  with  actual  plan.’ fulfillment .  '  ;  ' 

. ;■•■■■  ■'  '  ■*  •  ■  '  v'-  .-y 

^  ^  an  increase  in  the  production  of  food  and  technical 

crops  is  the  main  task  which  stands  before  agriculture  in  the  Southern 
Coastal  region,  no  less  important  is  the  problem  of  enlisting  special¬ 
ized  wild  and  cultured  plants  of  the  tropical  belt  into  the  economic 
turnover.  These  crops  are  of  great  economic  value;  this  problem  may 
be  called  assimilation  of  the  tropical  resources  Of  this  oblast. 

Among  the  most  valuable  crops  in  this  category  are  gevey,  agave,  Manilla 
hemp,  long- fiber  cotton,  palm,  castor-oil  plant,  cacao,  coffee,  wild 
grass,  and  various  fruits.  The  forests  of  the  tropical  zone  of  the 
Southern  Coastal  region  are  also  rich  in  valuable  types  of  trees  includ¬ 
ing  hard  species,  rubber  trees,  mangry,  etc.  ‘ 

Formerly  only  certain  fruit  trees  (litchi,  Itin- yen,  banana  and 
citrnis)  were  utilized  economically  as  well  as  trees  yielding  spices 
(black  pepper,  anise,  and  kassiya)  and  ones  which  were  exploited  for 
technical  purposes  (bamboo,  camphor  laurel,  etc.)  however,  they  were 
exi>loited  on  a  -very  small  scale. 

'  ■  ’  ■  r,  ,  .  y  ,  ■'  ; 
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It  shoiild  be  mentioned  that  many  tropical  plants  do  not  require 
plough  land  and  are  content  with  laiid  not  suitable  for  ploughing  -  the 
/fountain  slopes,  etc.  '  This  is  very  important  to  the  problem  of  utiliz¬ 
ing  unexploited  territory  which  is  especially  numerous  in  the  mountain-  . 
ous  locales.  Many  tropical  crops  can  be  grown  in  areas  where  it  was 
formerly  believed  iagpossible.  In  the  past,  mary  Chinese  and  forei©!  .  >  . 
scientists  believed  that  the  great  majority  of  strictly  tropical  crops 
could  (and  even  then  not  always)  only  be  gro^m  on  Hainan  island  and  on  ,  .  , 

bhe  Lei-chou  peninsula.  It  was  also  thought  that  mary  of  the  tropical  .  '  . 
plants  like  gevey  could  not  acclimatize  to  China  because  of  the  absence 
of  pi’erequisite  climatic  conditions  (they  had  in  mind  the  insufficient 
rainfall,  the  cold  waves  and  the  strong  winds).  This  opinion  was 
strongly  supported  by  the  foreign  imperialists  who  would  not  have  prof¬ 
ited  by  Chinese  competition  in  the  production  Of  natural  rubber,  tropical 
bast  crops  and  other  important  types  of  raw  material.  , 

Recently  Chinese  scientists  have  carried  out  a  series  of  investi¬ 
gations  (Cli'en  Ch'ang-tu,  195^  and  others),  as  a  result  of  which  it  was  : 
proven  that  the  formerly  held  opinion  was  not  always  correct.  It  was 
customarily  thought  that  Hainan  island  had  the  right  climate  for  wet 
trppical  forests  and  that  the  southern  sections  of  the  provinces  of 
■fwangtung  and  Kwangsi  had  a  sub- tropical  forest  climate.  However  these 
investigations  proved  that  tropical  plants  such  as  mangroves,  were  com¬ 
mon  farther  north,  almost  to  the  city  of  Hsia-min,  that  arekovaya  palm 
is  found  in  huge  natural  groves  in  the  south-eastern  section  of  Kwangsi  ■ 
and  is  now  grown  even  on  the  coast  of  Fuka-en  province,  that  tropical 
fanoits  -  lit  chi,  bananas,  papaya  and  others  -  grow  in  the  northern  sec--; 
tion  of  the  southern  half  of  the  Southern  Coastal  region.  In  Kwangsi 
5.n  the  region  of  the  city  of  Pa  i-ssu,  the  vegetation  closely  resembles 
the  wet  tropical  forests,  Raturallyon  the  mainland  certain  character- 
istics  typical  of  tropical  vegetation  (such  as  the  variety  of  plants, 
vislbj.e  roots,  etc.)  are  less  clearly  expressed  than  they  are  on  Hainan 
island  but  nevertheless,  there  exists  a  good  basis  for  claiming  that  all 
the  reg3.ons  of  the  Southern  Coastal  region  which  lie  south  of  the  tropics 
and  also  part  of  the  regions  north  of  the  tropics  (along  the  river  val¬ 
leys)  belong  to  the  tropical  zone  and  also  good  reason  for  cultivating  ; 
not  only  sub- tropical  wood  crops  but  also  tropical  ones.  The  content5.on , 
that  gevey  and  ceitain  other  tropical  crops  of  non- Chinese  origin  cannot 
be  gi’Oi-ra  in  China  has  aI.so  been  refuted.  -  At  present  gevey  is  success- 
fti3.iy  .  acclimatized  not  only  to  Hainan  island  but  also  to  the  mainland. 

Madagascar  "travellers '  tree"  aiid  many  other  crops  are  also  acclimatized. 

In  V3.ew  of  the  great  extent  of  the  territory  of  the  Southern  Coastal  .  . 

region  and  its  diverse  sections,  there  are  many  specific  local  features,  ; 
and  the  crops  can  be  varied  according  to  the  section  to  which  they  are 
best  suited.  On  the  basis  of  iocal' physical-geographical  differences  in 
various  sections  of  the  Southern  Coastal  region,  Chinese  scientists  , 

(Ch'en  Ch*ang-tu,  195^)  recommend  the  following  crop  distribution: 
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Hainan  Island:  On  the  north-eastern  seaboard  where  the  climate  is  hot 
and  humid,  it  is  recommended  that  cdconrit  palm,  pineapple,  agave  and 
sugar  cane  be  grown.  In  the  south-eastern  section  of  the  island  Where 
the  climate  is  hot  and  relatively  dry', '  coffee  and  coconut  palm  are  best  ■ 
suited;  in  the  soiith- western  section  where  the  climate  is  dry  and  there 
are  strong  ’trinds,  it  is  recommended  that  long- fiber  cotton  and  agave  be 
grown;  in  the  north-western  section  where  the  winter  season  is  long  and 
dry,  agave,  pomerantsevaya  gras s^ ''sugar  cane,  and  coffee  can  best  be 
cultivated.  In  the  central  and  western  section  where  there  is  a  moun¬ 
tainous  relief  and  a  humid  climate' Coffee,  oil  palm,  and  Manilla  henp 
are  best  suited.  '  ' •  ■  ■  •  .  ■  : 

WESTERN  SECTION  OF  KWMGTUNG' PROVINCE  AND  THE  SOUTHERN  SECTION  ' 

OF  THE  lEI-CHOU  PENINSULA:  These  oblasts  have  a  damp  hot  climate  and 
high  quality  sugar  cane,  coffee  and  pineapple  can  be  groTO  here.  On 
the  plateau,  which  lies  north  of  Eai-k*an  city  and  south  of  the  line  ; 
which  crosses  the  cities  of  Mao-ming,  Hua-hsien,  Lien-chiang,  P*u-pei, 
and  Ch‘in-chou,  it  is  recommended  that  agave  and  sugar  cane  be  grown  - 
on  the  hills  and  in  the  foothills  north  of  these  points  -  oil  camelia, 
and  coffee  and  in  the  mountains  -  anise.  ■ This  crop  distribution  serves 
the  differences  in  moisturisation  in  the  different  sections  of  this 
territory  (from  1250  to  2000  mm  a  year),  the  difference  in  the  relief, 
of  these  sections,  the  varying  degree  of  accessibility  of  water  sources, 
the  presence  of  krasnozem  in  some  sections  (Lei-chou  peninsula)  and 
alluvial  soils  in  others  (Pel-hai  Hsien).  ■  . 

EASTERN  AND  CENTRAL  SECTIONS  OF  KWANGTUKG  PROVINCE:  Here  most 
of  the  land  is  assimilated  and  there  is  very  little  virgin  land.  It  is 
recommended  that  lun-yen  and  citrus  fruits  be  grown  in  this  region;  the 
high  degree  of  moisture,  high  temperatures  and  fertile  soils  with  an 
adequate  amo'unt  of  water  are  favorable  for  these  crops.  These  crops 
should  be  grown  primarily  on  the  slopes  of  the  hills,  o' 

SOUTHERN  AND  SOUTH-EASTERN  SECTIONS  OF  KJ^ANGSI:  In  these  hilly 
regions  the  most  suitable  crops  are  pineapple,  agave,  ^ute,  tut,  castor- 
oil  plant,  litch;  l\in-yen  and  citrus  fruits;  along  the  rivers  sugar  cane 
and  bananas  can  be  grown,  in  the  south-vrestern  mountainous  section- 
medicinal  plants.  This  region  used  to  be  considered  completely  unsuit¬ 
able  for  growing  many  of  these  crops,  however,  the. natural  conditions 
here  are  entirely  suited  to  them.  ;  c.  ; 

As  was  pointed  out  earlier,  the  territory  of  the  Southern  Coastal, 
region  is  very  unforested,  however,  the  existing  forest  masses  provide 
quite  a  lot  of  wood  products.  The  forests  of  the  sub- tropical  belt, ; 
which  are  located  in  the  northern  motuitalnous  sections  of  this  region, 
yield  mostly  commercial  timber  (pine,  kunningamfya)  whereas  the  forests 
on  Hainan  island  yield  tropical  wood  products.  Of  greatest  economic  , 
importance  is  construction  and  commercial  timber  -  pine, .kunningamiya,'  ; 
chestnut,  maple,  oak;  the  species  which  yield  various  types  of  indus¬ 
trial  raw  materials  -  tung,  cork-oak,  varnish- tree,  bamboo,  gevey;  the 
specie’s  which  yield  food  products  -  palm,  fruit  trees,;  etc.^-  . 


Forest  planting  is  pursued  mainly  for  improvement  purposes:  to 

afforestrate  the  water  sheds,  to  regulate  the  river  flow,  to  establish 
field  protective  strips,  to  fi^t  soil  erosion,  etc.  However,  another 
goal  is  achieved  through  forest  planting  -  the  area  planted  to  the  most 
valuable  wood  species  is  increased.  ■  :i,i:  ...•  i-r  "i  .;i  f. 

,  CQKCLUSIOW.  ..-v;:;  :  ■/ L:i; 

It  shouJ.d  be  said  that  even  in  the  presence  of  so  mai^y  favorable  ; 
factors,  the  problem  of  increasing  agricultural  production  and  exploit- 
ing  tropical  resources  could  not  be  solved  without  the  implementation 
of  extensive  socialist  reforms  in  the  city  and  in  the  countary  which 
provide  a  strong  stimulus  to  the  development  of  productive  forces  in  the  - 
new  China.  '  ,.-:4  •  d  ’.- -  ■  .  V  .  : 

•'Despite  the  fact  that  the  Southern  Coastal  region  was  liberated  ;  , 
at  a  later  time  than  the  other  regions,  of  China,  agrarian  reform  was  ;  rr 
imnediately  instigated  here,  as  a  result  of  which  many  millions  of 
peasants  received  3.and.  However,  it  was  impossible  to  thinlc  of  realiz¬ 
ing  an  extensive  and  stabilized  increase  in  agricultural  production  on 
the  basis  of  small  individual  peasant  holdings  because  under  these  ^  ^  ; 

conditions,  it  was  impossible  to  increase  to  any  extent  the  productivity- 
of  peasant  labor,  to  mechanize  agricultural  operations,  to  assimilate 
new  lands,  to  improve  the  fertility  of  the  soils,  or  to  combat  natural 
catastrophes.'  Therefore,  after  extensive  political  work  had  been  done 
among  the  peasants,  since  1953  s-  massive  movement  to  unite  the  peasants 
into  agricultural  productive  cooperatives  has  been  under  way.  Cooperi- 
zation  was  Implemented  on  a  planned  basis  observing  the  principal  of  •  ; 

After  the  completion  of  cooperization,  in  1958  a  movement  to  ■ 
establish  peoples*  communes  began  to  develop;  almost  all  the  lural 
countryside  has  now  been  taken'  over  by  these  communes.  ,  This  stimulated, 
to  an  even  greater  extent,  the  development  of  agricult-uire  in  the  South- 
em  Coastal  region.  In  this  region,  a  system  of  state  farms  has  now 
been  set  up,  these  farms  are  equipped  with  modern  technology;  machine 
tractor  stations,  experimental  farms  and  agro- technical  points  have  also 
been  established.  .  - 

•  :cAll  of  these  measures  have  eased  the  fight  against  natural  • 
catastrophes  and  have  made  it  possible  to  gradually  improve  the  tech- 
nological  equipping  of  agricidture,  to  introduce  progressive  experimen¬ 
tation  and  raise  the  fertility  of  the  soils.  The  state  farms  and  machine 
tractor  stations  play  a  major  role  in  the  assimilati9n  of  virgin  lands,  . 
in  developing  plantations  and  also  in  circulating  advanced  methods  in  ,  , 
agricxiltural  work.  The  experimental  farms  and  agro- technical  points,  be-; 
sides  their  experimental  work,  are  helping  the  peasants  to  conduct  their 
work  in  accordance  with  the  requirements  -of  modern  agro- technological 
science  and  familiarizing  them  with  the  experienceacquired  in  the  Soviet 
Union. 


Industrial  grovrth  in  the  Southern  Coastal  region  is  contributing 
a  good  deal  to  the  solution  of  the^e  problems.  -The  light "and  food 
industries  are  in  the  first  rank  as  far  as  development  is  concerned; 
these  are  the' branches  of  industry  which  are  concerned  with  processing 
agricultural  raw 'material  and  producing  consumer  goods  .  The  growth  of 
these  branches  of  industry  is  enlarging  the  sale  of  agricultural  pro¬ 
duction  and  thereby  stimulating  the  development  of  agriculture.  On 
the  other  hand,  an  increase  in  industrial. production  is  making  it  pos-  ' 
sible  to  satisfy  the  needs  of  the  peasantry  in  agricialtural  equipment 
and  consumer  goods.  ^ 

At  the  present  time  intensive  road  construction  is  being  car¬ 
ried  out  in  the  Southern  Coastal  region  which  is  stimulating  the  devel¬ 
opment  of  agricultural  production  by  providing  an  outlet  for  agricul¬ 
tural  products  to  consumer  points  and  by  facilitating  the  delivery  of 
consumer  goods  to  rural  locales. 

The  solution  of  these  problems  which  will  enlarge  the  agricul¬ 
tural  production  and  exploitation  of  tropical  resources  in  this  region, 
is  determining  the  productive  specialization  of  the  Southern  Coastal 
region  in  the  present  and  near  future  as 'the  main  economic  region  for 
the  production  of  valuable  tropical  crops  in  the  coxmtry. 
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,,  ,,  V.  Developmeilt  of  Crop  Cultivation  in  the  Sinkiang  Uighixr 

’  r,.' Autonomous  Region  of  the. Chinese  People's  Republic  •  ^ 

Berger -.'J';' 

Crop  cultivaitibh  is  the  most  important  branch  6 f  the  econoD^y  of  '  • 
the  Sinkiang  Uighur  Autonomous  Region.  Four- fifths  of  the  population  ■ 
of  this  region  is  occupied  in  crop  cultivation  and  this  branch  of  the  ■ 
econoDy  yields  around  one  half  of  the  gross  pi-oduction  of  the  national 
econony  and  three  times'  as  much  as  animal  raising.  '  The  basic  mass  of 
food, and  forage  products  and  raw  material  for  the  light  industry  are 
produced  by  crop  cultivation.  ' 

The  development  of  cidLtivation  in  Sinkiang  iS  characterized  by ' 
many  particvilar  features  which  have  to  do  with  the  natural  conditions 
and  with  the  hist oiy  of  the  development  of  the  national  econony.  '  These  -  ' 
features  have  developed  out  of  the  relatively  limited  fund  of  arable 
land  and  the  extremely  important  role  which  is  played  by  artificial 
irrigation  md  in  an  oasis  type  of  ciuLtivat ion.'  . 

''  Land  and  Water  Resources  and  Increasing  the  Arable  Fund  • 

,  Most  of  the  territory  of  Sinlciang  is  either  desert  or  extremely 
mountainous  formations  unsuitable  for  agricultural  assimilation.  In' 
the  huge  expanses  of  southern  Sinkiang,  which  stretch  from  the  southern 
foothills  of  the  Tien  Shan  to  the  northern  foothills  of  the  Kunlvin  and  ' 
the  Altin  Tagh,  lie  the  completely  uninhabited  sandy  stretches  of  desert 
called  the  Takla  Makan.  The  area  of  this  desert  covers  3^0  thousand 
square  kilometers  which  is  almost  one  half  of  the  eirea  of  Southern  '  ; 
Sinkiang  and  one  fifth  of  the  whole  territory  of  this  oblast.  The  des¬ 
erts  in  the  northern  part  of  Sinkiang-Dzungarla  have  been  greatly  * 
developed.  The  central  section  of  the  Dz\uigaria  hollow  is  covered  ’’ 
with  sandy  deserts  and  the  borderland  sections  are  clay-salt  and  roclq^ 
deserts.  '  ■■  ■■ 

,  Over  a  2250  kilometer  wide  area  within  the  limits  of  Sinkiang  ■ 
stretch  the  mountain  chains  of  the  Tien  Shan,  the  distance  between 
them  is  150-300  kilometers.  The  mountain  ranges  of  the  Mongolian  Altai, 
Kunlun,  Altin  Tash  range  and  many  others  enclose  the  territory  of  ■'  ■' 

Sinkiang  and  occupy  a  large  area  along  its  borders.  '  '  ; 

.Almost  all  the  suitable  arable  land  is  concentrated  in  a  small 
strip  at  the  foot  of  the  moimtains  bordering  on  the  Tien  Shan  and  the*  '  ' 
Kunlun  ^d  also  in  the  lovrlands  between  the  mountains  of  the  Tien  '  ’ 
Shan.  '  •  "  ''  "V  ' 

.Agricib-tural  bases  alternate  with  desert  in  the  foothill '•strip.  ’ 

The  oases  are  departed  from  each  other  by  tens  and  even  hundreds  of 
kilometers.  Around  two  thirds  of  all  the  arable  area  of  this  oblast 
Is  concentrated  in  the  oases  of  southern  Sinkiang  and  is  irrigated  by  ' 
the  rivers  of  the  Tarim  river  basin.  (Hie  largest  oases  are  in  the  ■ 
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western  half  of  this  section  of  Sinkiang.  The  mountainous  frame  reaches 
an  absolute  elevation  here  of  6000-7000  meters  which  results  in  many 
glaciers  and  in  very  deep  rivers  which  can  irrigate  larger  areas  than 
in  the  east.  However  the  area  of  even  the  largest  oases  -  Kashgar  and 
Yarkend  -  is  only  a  little  more  than  2  thousand  square  kilometers.  , 

Only  around  30  oases  in  southern  Sinkiang  are  larger  than  50  square 
kilometer^  all  of  the  other  oases  are  much  smaller.  The  total  area  of  ‘ 
oases  in  the  Tarim  basin  is  15  thousand  square  kilometers  (Course  in 
the  Economic  Geography  of  China,  1956)^  which  is  only  l/6o  of  the  ter¬ 
ritory  of  this  basin.  .  /  .;r  j* ..  .  ,!■  , 

In  Sinkiang  there  are  still  large  untouched  masses  of  potentially 
arable  land.  In  most  cases  this  land  can  only  be  exploited  by  more  or 
less  complicated  measures  and,  above  all,  by  a  considerably  amount  of 
irrigational  construction.  For  this  very  reason  the  assimilatioil  of  , 
this  land  was- impossible  under  the  feudal  system.  Under  the  people’s 
regime,  assimilation  of  virgin  land  has  become  one  of  the  most  impor¬ 
tant  prerequisites  to  the  agricultural  development  of  this  region.  .  :  ■ 

An  important  f es-t-ure  of'  the  climate  of  Sinkiang  is  the  large 
amount  of  rainfall.  The  Tarim  hollow,  which  is  almost  coicpletely  in¬ 
closed  from  all  sides  by  high  mountains,  gets  less  than  100  mm  of  pre¬ 
cipitation  a  year.  In  the  Dzungaria  hollow,  which  is  open  on  the 
north-west,  a  little  more  precipitation  falls  -  100-250  mm  a  year  but 
even  this  amount  of  precipitation  is  too  little  for  crop  cuLl.tivation. 

The  spring  is  particularly  imfavorable  in  this  respect,  when  the  agri-  . 
cultural  crops  are  in  greatest  need  of  moisture  and  the  amount  of  pre¬ 
cipitation  is  inconsequential  or  practic^ly  non-existant.  For  this 
reason  agriculture  in  Sinkiang  is  almost  exclusively  conducted  on  water 
land.  The  only  region  where  bogarnoye  agriculture  is  quite  well-devel-  : 
oped  is  the  basin  of  the  Hi  river.  In  connection  with  this  one  ^por¬ 
tent  condition  for  enlarging  the  arable  fund  of  Sinltiang  is  complrte  _  ,  .  . 
and  rational  exploitation  of  surface  and  sub-hoil  water  resources.  , 

The  new  Sinkiang  inherited  from  the  past  an  extremely  incomplete 
irrigational  network  and  baclafard  methods  of  watering  the  fields.  Most 
of  the  canals  do  not  have  water- retaining  installations;  as  a  mle  they 
are  covered  over  by  a  so-called  "shporoy"  (spur)  -  a  ridge  of  stone  and 
clay  which  supports  a  wooden  tri- pod  (trenoga)  -  "sipay".  When  the  . 

water  level  on  the  river  is  low,  it  does  not  run  into  the  canals  and 
during  floods  it  can  easily,  brealt  the  simple,  obstacles,  wash  out  the 
canals  and  inundate  the  fields.  The  local  population  built  no  resei-voirs 
up  until  recent  times  and  the  winter  water  vms  therefore  not  used  at  all 
while  the  summer  water  was  to  a  large  extent  uselessly  wasted.  The 
water  was  supplied  to  the  fields  simply  by  letting  it  pour  onto  them 
which  frequently  raised  the  sub- soil  water  level  and  resulted  in  salting  . 
and  swamping.  The  loss  of  water  by  .filtration  into  the  canals  was  very 
great;  it  was  as  hi(^  as  3?^  of  the  total  outlay  of  water  per  one  kilo- 
meter  0f_.c^ri.  ;  ,  .....  .  J-.J  V  '  ■  j,..;  ■  >,:V 


improving  the  existing  irrigations!  networks  and  methods  of 
irrigation  and  also  hy  hullding  reservoirs  for  regulating  the  flow^  it 
will  he  possible  to  exploit  the  large  water  resources  for  increasing 

the  arable  area.  .  ■  ■ 

The  total  ar>rmn.l  flow  of  rivei's  and  springs  in  Sinkiang  is 
valued  at  70  billion  cubic  meters.  (Economic  Situation  of  the  Sinlciang 
Uighur  Autonomous  Region,  1957)  including  more  than  60  billion  cubic  ^ 
meters  in  the  rivers.  The  areas  into  which  this  flow  feeds  are  distrib¬ 
uted  as  follows:  Tien  Shan  -TOfo,  Kunlun  -  l6^,  Altai  -  11^. 

If  it  were  possible  to  utilize  all  of  this  water  for  irrigation,- 
considering  the  fact  that  the  irrigated  norm  xmder  Sinkiang  conditions 
(including  losses  to  filtration)  is  around  9  thousand  cubic  meters,  it 
would  be  possible  to  increase  the  arable  area  of  Sinkiang  from  1.6  to 
8  million  hectares,  as  a  number  of  authorities  have  demonstrated 
(Economic  Situation  of  Sinkiang  Uighur  Autonomous  Region,  1957  and 
others).  But  all  of  this  flow  cannot  be  used  for  irrigations!  purposes 
inasmuch  as  part  of  it  apparently  cannot  be  regulated  (because  of  an 
absence  of  proper  conditions  for  building  reservoirs  or  for  other  rea¬ 
sons),  moreover,  part  of  the  water  is  needed  for  supplying  the  growing 
industry  and  cities  after  which  it  is  no  longer  any  good  for  watering 
the  fields.  Experience  in  the  Central  Aslan  republics  testifies  to 
this :  in  the  S^r  Darya  basin  -  one  of  the  main  agricultural  regions 
of  the  Central  Asian  USSR  -  of  the  flow  is  being  used  at  the  precen 
time  for  irrigation,  in  the  Amu  Dairy  a  basin  -  only  195^-  Existing 
plans  for  developing  irrigation  in. the  first  of  these  regions  proposes 
utilization  in  the  future  of  of  the  water  resources,  and  in  the 
second  -  (Uzbek  SSR,  1956).  Thus,  in  all  probability,  the  area 
which  can  in  fact  be  Irrigated  and  included  in  the  crop  rotations  will 
prove  to  be  less  than  8  million  hectares.  All  of  the  virgin  land  masse 
in  Sinlciang  v/hich  are  accessible  to  water  are  very  large  and  will  make 
for  a  large  increase  in  the  arable  fund.'  . 

The  assimilation  of  virgin  land  in  Sinkiang  has  been  carried  out 
on  a  large  scale  since  1950.  Many  reservoirs  and  irrigational  canals 
have  been  built  to  this  purpose:  in  the  subvirbs  of  Urumchi,  in  the-, 
Manas  river  basin,  in  the  Khama  oases,  Karashar,  Kurlya  and  Aksu.  '  / 

During  the  first  five-year  plan  (from  1952  to  1957)  ihb  sown  area  o;f 
Sinkiang  grew  from  1100  to  I60O  thousand  hectares.  ("Sinkiang  Jih-pao 
13  March  1958).  ;  1 '  ■  ■  . 

Assimilation  of  virgin  land  during  the'  first  five-year  plan  was 
carried  out  mainly  north  of  the  Tien  Shan.  During  this  period  alnost 
60^  of  all  the  new  land  was  assimilated  on  the  foothill  plain  which  is 
irrigated  by  the  rivers  of  the  northern  slope  of  the  Tien  Shan.  Land 
assimilation  was  very  intensive  in  the  region  which  lies  north  nf 
Urumchi  -in  the  Manas  basin.  The  southern  foothills  of  the  Tien  Shan 
and  the  valleys  which  lie  between  -the  mountains  were  assimilated  to  a 
lesser  degree  during  this  period.  In  the  rest  of  Siidciang,  there  was 
no  virgin  land  assimilation  of  it  took  place  on  a  very  small  scale. 


,  During  the  second  five-year  plan  virgin  land  assimilation  will 
"be  carried  out  both  in  the  north  and  in  the  south  of  Sinkiang,  The  - 
main  regions  for  land  assimilation  will  he  the  region  of  Aksu  (the 
middle  course  of  the  Tarim  river),  the  region  of  Lake  Bagrach  Kbl  and 
the  Konchedari  river  (the  lower  course  of  the  Tarim).  Koi'th  of  the, 

Tien  Shan,  the  land  will  he  assimilated  at  approximately,  the  same  rate 
as' during  the  first  five-year  plan.  Increased  land  assimilation  in 
southern  Siiikiang  is  attributed  to  the  fact  that  the  newly  organized 
state  farms  there  frequently  specialize  in  cotton  growing  and  the  cot¬ 
ton  growing  conditions  in  southern  Sinkiang  are  considerably  better 
than  in  the  north. 

In  order  to  assimilate  the  virgin  land  in  Sinkiang  many  obStac3.es 
must  be  surmounted.  Frequently,  the  sub-soil  water  lies  very  close  to 
the  surface  on  the  newly  assimilated  lands .  The  rise  in  the  level  of 
the  sub-soil  water  makes  it  more  difficult  to  combat  the  reed  which  is 
an  extremely  dangerous  weed  on  the  fields.  Frequently  the  wheat  sprouts 
and  even  the  sprouts  of  the  ploughed  crops  like  cotton  and  com  are 
completely  smothered  by  the  reed  in  the  Manas  basin.  VJhere  wheat  grCTrs  . 
together  with  reed,  a  combine  cannot  get  through;  the  wheat  must  be 
harvested  either  with  horse- dr avm  reaping  machines  or  by  hand  with 
siclcles.  ; 

There  is  another  menace  in  a  rise  in  the  level  of  sub-soil  water. 
This  is  the  secondary  soil  salting  process.  Large  areas  of  arable  land 
are  excluded  from  the  crop  rotation  each  year  because  of  this  salting 
process.  From  1950  throu^  1957^  the  state  farms  abandoned  23  thousand 
hectares  of  plough  land.  ("Sinkiang  Jih-pao"  4  April  1958).  The  in¬ 
creased  salt  content  in  the  soil  leads  to  a  sharp  decline  in  the  yield  • 
of  agricultural  crops.  In  order  to  reduce  the  salt  content,  the  state 
farms  are  practicing  soil  washing.  Proper  land  organization  and  the 
introduction  of  crop  rotation  eire  very  important  in  this  respect. 

:  .  In  connection  with  all  these  factors,  proper  organization  of 
drainage  is  of  great  importance  in  Sinkiang.  Lack  of  experience  in  per¬ 
forming  drainage  operations  sometimes  leads  to  a  rise  of  the  sub-soil  , 
i/ater  level  after  the  virgin  land  has  been  assimilated.  The  size  of 
the  areas  With  deep- lying  sub-soil  water  is  reduced  and  the  sections 
with  sub-soil  water  close  to  the  surface  grow  larger.  Thus  for, example, 
on  the  Pobeda  No.  1  state  farm  near  the  city  of  Aksu,  there  were  abso¬ 
lutely  no  lands  in  1954  with  sub-soil  water  at  a  depth  of  1-2  meters, 
whereas  in  195^  this  area  haid  increased  to  1.5  thousand  hectares.  Be-  , 
fore  the  virgin  land  had  been  plou^ed  up  on  the  territory  of  this  state 
farm,  the  area  of  land  with  sub-soil  water  at  a  depth  .of  more  than  8 
meters  was  1.5  thousand  hectares,  as  the  present  tjne  -  it  is  only  33 
hectares.  This  process  can  also  be  observed  on  the  state  farms  in  the 
Manas  basins  and  in  other  regions.  : 

Most  of  the  virgin  lands  can  be  exploited  only  for  water  culti¬ 
vation,  but  some  of  the  virgin  land  does  not  require  artificial  .  , 

irrigation. 
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Experience  has  shown  that  Eogarnyy  cnl.ti'ication  is  entirely  pos¬ 
sible  in  the  basin  of  the^  Hi  river,  in  ..the  region  of  the  Mongolian 
Altai  and  on  the  northern  slopes  of  ,  the  Tien  Shan#  In  the  valleys  of  . 
the  Kash  and  the  Tekes,  conditions  are  particularly  favorable  for  this 
type  of  crop  cultivation*  .More  than  400  inni  of  precipitation  falls  a  . 
year  here  and  the  yieid^of  bogarnyy  crops  is  therefore  relatively  high 
and  reliable*  In  the  other  regions  of  the  Hi  basin  around  300  mm  of 
rain  falls  and. the  annual  fluctuation  of  the  rainfall  is -comparatively 
smaH  (a  deviation  of  15-20f.  of  the  yearly  nom).  Nevertheless  the 
fluctuations  in  the  spring  and  suimner  ralnfaH  (April- June)  can  reach  ^ 
large  proportions  (up  to  40^*)*-  The  yielding  capacity  therefore  fluc¬ 
tuates  here  a  great  deal:  from  10. to  4*5  centners  per  hectares  in  the 
most  fruitful  years  and  less  than  4  centners  per  hectares  in  dry  years. 

It  must  be  kept  in  mind,  however,  that  capital  investments  in  bogarnyy 
cultivation  are  considerably  less  than  in  water  cultivation  and  for 
this  reason  even  with  such  large  fluctuations  in  the  yielding  capacity,, 
bogarnyy  cultivation  is  profitable.  /  ;  ' 

.At  the  present  time  it  is  difficult  to  accxrrately  evaluate  the 
area  suitable  for  bogarnyy  crops  because  no  detailed  soil  survey  has 
been  made.  Nevertheless,  investigations- carried  out  by  a  group  of- 
workers  at  the  Sinkiang  Scientific-Research  Institute  of  Agriculture 
and  Forestry  have  shown  that  in  the  K*u-lo*chin  Hsien  alone  the  area 
suitable  for  bogarnyy  cxiltivation  is  no  less  thaia  60  thousand  hectares. 
(Report  on  the  Investigation  of  Bogarnyy  Cultivation  in  the  Basin  of 
the  Hi  River,  -  1957)*  This  is  almost  equal  to  the  present  area  of  ^ 
bogarnyy  crops  in  the  whole  Hi  basin.  From  this  it  is  apparent  that, 
despite  the  fact  that  the  main  type  of  crop  cultivation. in  Sinkiang  is 
water  cultivation  (the  area  of  bogarnyy  crops  is  around  70  thousand 
hectares  or  a  little  more  than  4^  of  all  the  sown  area);  there  is  still  : 
a  great  potential  here  of  increasing  the  area  sown  to  bogarnyy  crops. 

The  assimilation  of  virgin  land  represents  one  of  the  chief  ways  of 
developing  agriculture  in  the  Sinkiang  Uighur  Autonomous  Region,  and 
of  increasing  its  food  and  raw  material  base.  ^  ..:y 

j  .  l  Development  of  the  Grain  Economy 

:  .Besides  enlarging  the  plough  land  by  assimilating  virgin  lands, 
of  enoimous  importance  in  the  development  of  the  food  and  raw  material 
base  in  Sinkiang  are  measures  directed  towards  a  more  intensive  exploita 
tion  of  existing  plough  land.  Some  of  these  measures  are  improved  agro¬ 
technology,  increasing  and  regn*  onalizing  the  most  fruitful  crops  and 
varieties  of  crops,  inci'ea.sing  the  area  sown  to  repeated  sowings. 

,  Agro- technology  in  old  Sinkiang  was  on  a  very  low  level.  The^ 
main  agricultural  tools  were  the  ketmen  and  the  wooden  plough.  Ferti¬ 
lization  was  hardly  practiced  at  all,  the  fields  were  not  weeded,  the 
seeds  were  stream  onto  the  ground  and  frequently,  ploughing  foHowed  . 
sowing  rather  than  preceding  it*  .  .  -  ; 
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The  introduction  of  agrarian  reforms  and  the  formation  of  coopera¬ 
tives  from  the  small  peasant  farms  along  with  the  establishment  of  state 
farms,  has  made  it  possible  to  improve  agro-techniques  to  a  great  extent. 
In  recent  years  modern  agricultural  techniques  have  become  common  in 
Sinkiarig.  Tractors  and  combines  are  now  available  mainly  on  the  state 
farms  but  the  peasants  are  using  ploughs  with  double  plough  shares,  row  ^ 
seeders,  automatic  harvesters  and  other  equipment  on  a  broad  scale  now. 
Already  in  195^,  more  than  half  of  all  the  plough  land  in  Sinkiang  was 
plou^ed  with  modem  ploughs  and  the  depth  to  which  the  land  was  ' 

ploughed  increased  a  great  deal.  Most  of  the  corn  and  a  lot  of  the 
wheat  is  Sown  by  the  row  method.  The  use  of  fertilizers  increased  con¬ 
siderably,  parti cixLarly  manure  and  duvalnoy  ash.  The  crops  planted  on 
plough  land  are  fed  all  over  Sinkiang.  The  care  of  crops  has  improved: 
the  sprouts  are  thinned  out;  the  crops  are  cultured  and  the  weeds  are 
removed.  Poisonous  chemicals  are  being  used  more  and  more  extensively  - 
in  the  comtiy  against  agricultural  pe&ts. 

'  Of  particular  importance  to  Sinkiang  has  been  the  introduction 
of  hi ^  yielding  types  and  varieties  of  agriculture  crops  which  are 
better  suited  to  local  conditions.  : 

•In  the  agriculture  of  Sinkiang,  grain  crops  occupy  a  very  impor-  ^ 
tant  position.  They  malce  up  805^  of  sowa  area.  The  principal  grain 
crop  is  wheat  which  occupies  42^  of  the  whole  sown  area  and  yields 
of  the  grain.  Up  to  1949,  spring  wheat  far  siArpassed  winter  wheat. 

In  recent  years  spring  wheat  sowings  have  not  changed  very  much  but  the 
area  sown  to  winter  wheat  has  grown  steadily  and  quickly.  From  1949  to 
1955  winter  wheat  sowing  quadrupled.  ("Sinkiang  Jih-pao"  5  October  1955 
and  l4  June  1956.).  As  a  result  of  this,  the  share  of  the  sown  area 
sown  to  spring  wheat  was  reduced  from  32.2  to  22.85^  in  the  period  from  ' 
1949-1955  and  the  share  of  winter  wheat  grew  from  7*9  fo  19.2^.  In 
1955  winter  wheat  yielded  more  grain  than  spring  wheat. 

Experience  has  shown  that  winter  wheat  can  be  grovm  almost  every¬ 
where  in  Sinkiang  with  the  exception  of  the  veiy  far  northern  region  of 
the  Mongolian  Altay.  In  northern  Sinkiang  it  can  withstand  the  severe 
winter  because  of  the  deep  snow  cover,  and  in  southern  Sinkiang,  where 
the  climate  is  more  mild,  winter  wheat  withstands  the  winter  even  with¬ 
out  the  snow  cover.  In  almost  all  of  Sinkiang  (with  the  exception  of 
a  few  regions  in  the  basin  of  the  Hi  river  and  parts  of  the  oases  on  . 
the  northern  slope  of  the  Kunlun)  the  yielding  capacity  of  winter  wheat 
is  higher  than  that  of  spring  wheat  and  for  this  reason  the  substitution 
of  winter  wheat  for  spring  wheat  has  played  an  Important  role  in  the 
increased  production  of  grain.  Moreover,  the  introduction  of  winter 
.wheat  is  making  it  possible  to  distribute  the  labor  force  and  the  water 
resources  more  equally  over  the  whole  year.  ■ 

Wheat  crops  are  distributed  all  over  the  territory  of  Sinkiang. 

In  fact  they  are  to  be  found  wherever  there  is  the  smallest  patch  of 
cultivated  land.  Nevertheless  the  greater  part  of  all  of  the  area 


sown  to  wheat  -  around  SA  -  is  concentrated  in  three  large  agricultural 
regions:  l)  in  the  basin  of  the  Hi  river;  2)  in  the  northern  foothills 
of  the  Tien  Shan,  and  3)  in  the  basin  of  the  upper  course  of  the  Tarim  . 

river.  ,  (See  Figure  1,  page  130)  .  ,  ,  \  ,  :  ,  : ,  '  ■  \ 

.  The  basin  of  the  Ill  river  as  well  as  the  basins  of  its  sources  -  ^ 
the  Kunges  and  the  Tekes  and  its  many  tributaries,  is  the  largest 
granaiy  in.  northern  Sink! ang.’  MJUnd  l8^  of  all  the  area  sown  to  wheat 
is  concentrated  in  this  section.  Spring  wheat  is  the  most  important 
crop  in  the  Hi  basin:  33^  of  all  the  sown  area  is  so\m  to  spring  wheat. 
Winter  wheat  was  not  cultivated  here  at  all  until  1^9  at  the  presen>:-  . 
time  its  importance  in  the  soxm  area  is  growing  rather  slowly;  in  1955 
a  total  of  0.5^  of  all  the  sowing  was  sown  to  winter  wheat  in  the  basin  , 
of  the  Hi  river.  ("Sinkiang  Jih-pao"  3  September  1955  an<3-  9  May  I956).  . 

Most  of  the  wheat  is  concentrated  in  the  valley  of  the  Hi  river 
from  the  point  where  the  Kunges' and  the  Tekes  join  as  far  as  the  Soviet 
border.  Up  to  2/3  of  the  wheat  sown  in  the  Hi  river  region  is  concen-  . 
trated  in  this  section.  The  vaHey  of  the  Tekes  is  less  important  in 
this  respect,  around  1 A  of  , the  area  sown  to  wheat  is  concentrated  here. 
The  rest  of  the  wheat  area  is  in  the  valley  of  the  largest  tributary  of 
the  Hi--  the  Kash  river,  and  mainly  in  the  suburbs  of  the  city  of 
I’lilki  and  to  a  lesser  extent  in  the  valley  of  the  Kunges. 

The  second  region  is  made  up  of  a  series  of  oases  which  are  irri¬ 
gated  by  small  rivers  which  flow  down  from  the  northern  slopes  of  the 
Tien  Shan.  Large  fields  of  wheat  run  from  Mu-lei  Ho  in  the  east  to 
Shih  Ho,  in  the  west.  This  region  gro\7s  a  little  less  wheat  than  the  ,  ,, 

Hi  river  basin  and  around  15- 16^  of  aH  the  wheat  production  in  ,  ^  ^ 

Sinkiang.  Spring  wheat  is  the  predominant  crop  at  the  present  time  and 

occupies  around  3/5  "the  whole  area  sown  to  this  crop,  but  winter 

wheat  is  also  important  in  this  region. .  Around  12-13^  of  all  the  win¬ 
ter  wheat  grown  in  Sinlciang  is  concentrated  in  this  region.  To  the  west 
of  Urumchi,  winter  wheat  prevails  over  spring  wheat,  2/3  of  all  the 
winter  wheat  grown  in  this  region  is  located  here  whereas  east  of  Urunch:.. 
are  concentrated  2/3  of  the  spring  wheat  grown  in  this  region  and  the  .  , 
winter  wheat  is  in  second  place  here.  ,  ;  . 

li'The  third  largest  wheat  producing  region  includes  the  'basins  of  > 
the  main  tributaries  of  the  upper  Tarim  river:  the  Muzart,  Aksu, 

Kashgar,  Yarkend  and  Khotan.  About  42^  of  all  the  area  so\ra  to  wheat 
in  Sinkiang  is  situated  here.  Characteristically  in  this  region,  win¬ 
ter  wheat  is  predominant  over  spring  wheat.  Around  70^  of  aH  the 
winter  wheat  grown  in  Sinkiang  is  concentrated  here  and  only  about  l6/a 
of  the  spring  wheat.  The  only  large  areas  sown  to  spring  wheat  are  on 
the  upper  reaches  of  the  Khotan,  in  the  Aksu  basin  and  in  the  region 
around  Bay  city  (the  basin  of  the  Muzart).  In  the  other  regions  of 
Sinkiang,  spring  wheat  is  predominant.  : 

'Varieties  of  winter  and  spring  wheat,  which  are  well- adapted  to 
local  conditions  have  been  introduced  into  Sinkiang;  several  Soviet 
varieties  of  wheat  have  been  widely  recognized  in  recent  years. 


'  •  Among  the  Soviet  varieties  of  winter  wheat,  tiae  most  widely  used 

is  "Ukrainka  0246";  around  12^  of  all  of  the  area  so^'m  to  winter  wheat 
is  sown  to  this  variety  of  winter  wheat.  It  has  been  used  most  exten¬ 
sively  in  northern  Sinl^iang  where  its  yield  is  10-20fo  higher  than  the 
yield  of  the' local  varieties.  It  withstands  the  winter  well  in  this  ‘ 
region  where  the  snow  covering  lies  at  from  20-30  centimeters. 

:  The  natural  conditions  prevailing  in  Southern  Sinkiang  -  the  - 

absence  of  snow  cover  in  the  winter  and  the  higher  content  of  salt  in  /  'i 
■  I  ,  the  soils-  have  proven  to  be  unfavorable  to  "Ukrainka  0246".  A  large 

part  of  the  sowings  of  this  sort  of  wheat  perish;  at  best  they  ripen 
I  but  yield  a  much  lower  harvest  than  the  local  southern  Sinkiang  varie- 

.  i  •  .  '  •  ties  of  winter  wheat.  -  .  c  . ,  ;  .  ...a,;-.-;  ; ,  a-a*  - 

i  A  less  wide-spread  variety  of  Soviet  winter  wheat  is  "NovoukrainJia 

I  ^  3  This  variety  has  also  shown  much  better  resxilts  in  northern  '  - 

j  Sinkiang  than  in  the  southern  part  of  this  region.  '  '  •' 

\  .  The  "local  varieties  of  winter  wheat,  used  in  northern  Sinkiang, 

I  are  highly  resistant  to  frost  and  drought  and  can  withstand  a  good  deal 

J  of  salt.  The  southern  Sinkian'g  varieties  are  excellently  suited  to  the 

S  local  conditions  -  the  snowless  winter,  the  dry  spring- summer  period, 

I  and  the  highly  salty  soils.  They  yield  a  fairly  high  and  regular  har- 

i  vest:  an  average  of  19-20  centners  per  hectare  and  a  maximum  of  up  to 

:}  64  centners  per  hectare.— 

j  One  positive  aspect  of  the  northern  local  varieties  of  winter 

.  i  .  _  Trdieat  as  well  as  the  southern  varieties  is  that  they  do  not  collapse, 

_  j  whereas  "Ukrainlta  0246"  must  be  harvested  before  it  is  fully  ripened 

I  -'because  it  crumbles.  The  local  varieties  yield  finer  grain;  this  is 

'j  particularly  true  of  the  northern  Sinkiang  varieties.  One  basic  -dis-  ' 

I  advantage  of  the  northern  and  southern  Sinkiang  local  varieties  is  that; 

•fchey  are  very  likely  nolegayut  which  makes  them  extremely  difficult  to 
harvest  with  combines.  -  a  - 

1  The  best  local  varieties  of  winter  wheat  are  very  drought- 

!  resistant; ; do  not  nolegayut  and  do  not  crumble.  A  salt  resistant 

i  variety  has  been  introduced  which  is  sown  in  the  outer  sections  of  the 

j  •  irrigated  systems  of  northern  Sinkiang  and  on  the  lower  reaches  of  the 

i  Khaydyk-Gol  river  (Karashar  valley)  and  in  certain  other  places.’  *' 

!  In  southern  Sinkiang  and  in  the  Turfan  valley,  varieties  of  ' 

I  winter  wheat  with  a' short  period  of  vegetation  are  common.  ^  using  ■ ' 

j  these  varieties,  it  is  possible  to  sow  and  harvest  fast  growing  com, 

i  .  rice,  rape  or  vegetables  in  the  same  year  after  the  winter  wheat  has 

been  harvested.  In  the  northern  foothills  of  the  Tien  aian,  east  of 
Urumchi,  where  the  period  of  above- freezing  temperatures  is  comparatively 
.  short,  the  peasants  also  prefer  to  sow  the  early  ripening  varieties  of 

winter  wheat.  The  Soviet  varieties  of  winter  Wheat  are  much  less  widel;!'’ 
used  than  the  local  varieties.  •  •  ;  a 
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The  selection  of .various  kinds  of  winter  and  spring  wheat  in 
accordance  with  the  i^quirements  of  local  conditions^  is  of  great  impor¬ 
tance  to  increasing  agricultural  productivity. 

The  second  most  important  grain  crop  in  Sinkiang  is  corn  which 
occupies  around  one'  fourth  of  all  the  area  sown  to  grain  and  yields 
more  than  one  third  of  all  the  grain.  The  largest  corn  growing  areas  ■, 
are  concentrated  in  southeDna  Sinkiang.  More  than  4/5  of  all  the  corn 
is  grown  in  the  basin  of  the  upper  Tarim.  The  oases  which  are  irrigated 
by  the  small  rivers  of  the  northern  foothills  of  the  Kunlun^  also  plsy 
quite  an  iii5)ortant  role  in  corn  production,  especially  the  Chira  and 
ICeriya  oases*  The  basins  of  the  Muzart  and  the  Konchedarya  are  less 
important  in  this  respect. 

In  northern  Sinkiang  the  area  sown  to  corn  is  small  -  no  more 
than  h-%  of  the  com  is  concentrated  here  and  these  sowings  are  very 
scattered  since  there  are  no  specialized  com  producing  regions  here. 

(See  Figure  2,  page  132)  nr-st  '  - 

In  1955,  the  area  sown  to  corn  in  Sinkiang  as  a  whole  was 
greater  than  in  1949.  This  growth  was  particularly  noticeable  on  the 
upper  reaches  of  the  Yarkend  and  Khotan  rivers  and  somewhat  less  notice¬ 
able  in  the  Kashgar  basin,  whereas  in  the  Hi  river  basin  the  &rea.  sown 
to  com  was  drastically  reduced.  ' 

One  of  the  reasons  for  the  fact  that  corn  is  so  widely  grown  in 
southern  Sinkiang  is  that  it  can  be  sown  much  later  than  spring  wheat  -  ; 
in  the  early  summer.  When  flooding  occurs  here,  the  peasants  have 
enough  water  for  watering  the  fields. 

Corn  is  very  important  in  repeated  sodding.  After  the  wheat 
harvest,  up  until  the  first  frosts  in  southern  Sinkiang,  there  remains 
a  fairly  long  period  (in  some  regions  -  as  much  as  100  days)  with 
average  monthly  temperatures  of  20-25*^.  During  this  period  the  peasants 
use  the  suipjlus  water  for  repeated  sovrings  of  corn,  rice,  peas,  rape 
and  other  crops.  Of  these  crops,  com  is  proportionately  the  largest. ■ 
Late  corn  is  usually  sown  in  southern  Sinkiang  at  the  end  of  June 
and  the  beginning  of  July.  On  rare  occasions  it  is  delayed  until  July 
20  in  which  case  the  most  early  ripening  variety  is  used  which  is  the^-  ■ 
lowest  yielding  of  all  the  varieties  of  com  and  is  called  "taztsilik 
-  it  has  a  vegetational  period  of  75  days.  The  corn  is  harvested  at 
the  end  of  September  and  the  beginning  of  October  before  the  fall  plough¬ 
ing.  If  the  grain  has  not  finished  ripening,  the  corn  is  gathered  and 
put  in  silos  at  the  stage  of  wax  (voskovoy )  maturity .  The  yield  of  late 
com  is  9“  12  centners  per  hectare  on  an  average . 

At  the  present  time  repeated  sowings  of  com  and  certain  other 
crops  (rice,  rape,  etc.),  are  most  common  in  the  Khotan  and  Moyuy  hsien 
where  70fo  of  the  whole  arable  area  is  sown  repeatedly;  in  other  regions 
.repeated  sowings  are  practiced  to  a  much  lesser  extent.  In  the  Aksiy 
and  Kashgar  oases  for  instance,  the  area  of  repeated  sowings  is  a  total 
of  20-30^  of  the  sown  area.  Thus  it  can  be  seen  that  an  esrtension  of  the 
area  sown  more  than  once  is  an  important  reserve  for  the  development  of 
agriculture. 
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The  third  grain  crop  of  Sinkiarig  is  rice.  This  crop  lays  way 
"behind  wheat  and  corn  In  iitportance  and  in  its  share  of  the  total  som. 
area,  which  is  no  more  than  In  the  grain  production  of  this  re^on, 

rice  malces  up  no  more  than  9?^.; 

As  far  as  temperatures  are  concerned,  rice  can  be  grown  almost 
everywhere  in  Sinkiang  with  the  exception  of  the  Altai  region  but  be¬ 
cause  this  crop  requires  high  standards  of  watering,  it  is  grown  only 
in  the  regions  which  are  well  supplied  with  water,  which  is  mainly  in 
the  western  section  of  the  foothills  of  the  Tien  Shan  and  the  Kunlun. 
The  rice  is  sown  primarily  at  the  points  where  the  rivers  flow  out  of 
the  mountains  onto  the  plains,  inasmuch  as  lower  down  the  rivers,  as  a 
rule,  begin  to  suffer  from  a  lack  of  water.  Because  of  this,  in 
Sinkiang,  several  small  rice  growing  centers  have  grown  up  where  the 
great  majority  of  the  rice  fields  are  concentrated.  , 

The  largest  rice. growing  centers  are  in  southern  Sinkiang  wiiich 
yields  around  2/3  of  the  total  rice  harvest.  In  northern  Sinkiang  the 
rice  grovri.ng  centers  are  smaller.  Most  of  them  lie  in  a  kind  of  chain 
in  the  foothills  of  the  Tien  Shan,  west  .of  Urumchi.  Several  -.rice  grow¬ 
ing  centers  are  located  in  the  basin  of  the  Hi  river,  the  most  impor¬ 
tant  of  these  is  KxiL’dzha  and  the  less  important  centers  of.  Chabuchar, 
Suydin  and  Khorgos.  (See  Figure  3>  page  133)  .  ,  .  ■;? 

From  1949  to  1955^  rice  sowing  in  Sinlciang  grew  by  more  than  1/4 
The  rice  areas  on  the  upper  reaches  of  the  Yarkend  and  the  lUaotan 
showed  a  pai-ticularly  large  increase  during  this  period.  In  the  other 
regions,  this  development  was  less  noticeable  and  in  some  places  (the 
northern  foothills  of  the  Tien  Sian  and  the  basin  of  the  Hi)  the  rice 
fields- were  even  somewhat  reduced.  /  -  1;  -  .  .  ..  ■ 

Besides  the  afore-mentioned  three  important  grain  crops,  more 
or  less  important  positions  are  held  by  kaoliang,  barley  and  miHet 
in  the  agriculture  of  Sinkiang.  These  crops  were  especiaHy  important 
up  until  1949,  in  recent  years  they  have  been  gradually:  replaced  by 
more  valuable  crops  like  wheat  and  corn.  Up  until  1949,  around  hrp  of 
the  whole  soto  area  was  under  kaoliang  whereas  in  1955  i't  made  up 
around  2^  of  this  area.  The  area  planted  to  kaoliang  was  reduced  in 
absolute  figures  by  around  20^.  At  the  present  time  kaoliang  is  grown 
most  extensively  in  the  Kashgar  basin,  in  the  Turf  an  v^ley  and  on  the 
northern  foothills  of  the  Tien  . Shan.  There  are  also  less  significant 
areas  planted  to  kaoliang  in  the  Khamiy  hollow  and  in  Chabuchar  and ; 
Sviydin  hsien  (the  Hi  river  basin).  •>.  ■  ;  ■;  _  .J. 

In  1949  more  than  yf>  of  "the  whole  sown  area  of  Sinkiang  was  ^  . 
imder  barley,  whereas  in  1955  •"  this  area  was  a  little  more  than  2^. 

The  absolute  reduction  in  the  area  sown  to  barley  during  this  period 
was  around  8^.  This  reduction  took  place  chiefly  by  replacing  barley 
fields  with  water  land.  Barley  completely  disappeared  from  the  basin 
of  the  Aksu  river  where  previously  I/6  of  all  the  barley  sown  in 
Sinkiang  was  concentrated.  Earley  was  sharply  reduced  in  the  basin  ■ 
of  the  Kashgar,  in  the  hoHows  lying  between  the  moxintains  and  in  the 
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northern  foothills  of  the  Tien  Shan,  At  the  present  time,  harley  is 
grown  most  extensively  in  the  regions  of  hogarriyy  crop  cxiltivation;  the 
area  sown  to  this  crop  has  grown  somewhat  in  this  region  in  recent  ‘ 
years.'  The  largest  barley  producer  is  the  basin  of  the  Ill  river  and  '  ■ 
particularly  the  valley  of  the  Tekes  .'  There ‘arc  also  fairly  large  areas 
sown  to  barley  in  the  regioh  of  the  city  of  Chuguchak  and  ih  the 
Mongolian  Altai  region.  In  southern  Sinkiang,  barley  is  grown  primarily 
on  the  upper  reaches  of  the  Yarkend.  The  only  other  region  knoTO  for  ;■ 
its  barley  production  is  Tashkurgan  Hsien.  ’  ;  "  "  '  ,  ■ - 

•  The  millet  crops  diminished  in  the  period  from  19^9  "to  1955 
almost  five  times.  The  share  of  the  sown  area  of  Sinkiang  under  this', 
crop  was  reduced  from  4.6  to  '  They  aO-together  stopped  growing  '  . 

millet  in  the  southern  foothills  of  the  Tien  Shan  and  in  the  basin  of  ,  ; 
the  Yarkend  where  formerly  this  crop  was  fairly  widespread.  At  the  ‘ 
present  time,  millet  is  still  being  grown  only  in  the  region  around  " 
kul'dzha  and  Si^din,  in  the  northern  foothills  of  the  Tien  ^en,  in  the  ' 
Kashgar  oasis  and  in  the  Gxim  oasis.  V  ; 

Oats  are  not  grown  very  extensively  in  Sinkiang;  this  crop  is  ''  ' 
found  only  in  the  basin  of  the  Hi  river,  on  the  outskirts  of  Chuguchak 
and  in  the  mountains  of  the  Mongolian  Altai. 

Improvement  in  agro- technology,  universal  introduction  of  the 
most  fiuitful  types  and  varieties  of  grain  forage  crops  along  with  the 
larger  areas  sown  to  these  crops,  have  allowed  for  a  considerable  in¬ 
crease  in  the  grain  harvest,  , 

.These  achievements  in  the  development  of  crop  cultivation  have 
made  it  possible  to  liquidate  the  food  deficit  in  Sinkiang.  Before 
the  liberation,  there  was  not  enough  grain  in  Sinlciang,  and  each  ye^  ^ 
a  fairly  large  amount  of  grain  was  imported  into  Urumchi  and  Khami 
from  the  province  of  Kansu.  After  the  liberation  and  as  early  as  1952^' 
Sinkiang  was  basically  guaranteed  self-sufficiency  in  grain.  ,  ^  ^  - 

Development  of  Cotton  Growing  /  ^ 

Until  the  establishment  of  the  people's  regime,  Sinkiang  was  hot  "  ' 
able  to  exploit  to  ary  considerable  extent  its  potentialities  as  a 
producer  of  technical  crops  and  particularly  cotton,  because  it  did 
not  have  its  own  industry  for  processing  agricultural  raw  material  and 
was  essentially  cut  off  from  the  interior  regions  of  China  where  this 
raw  material  could  have  been  processed  and  was  in  demand.  Just  as  the  , 
small  peasant  farms  were  not'able  to  meet  the  task  of  satisfying  .  'S. 

Sinkiang' 8  demands  for  food  and  fodder,  the  introduction  of  technical  ^ 
crops  was  also  very  limited.  '  '  ’  T  .  ,  / 

:  After  the  victory  of  the  people's  revolution,  agrarian  reforms 
were  instigated,  large  cooperatives  and  state  farms  were  formed,  indus- ' 
try  was  developed  and  economic  ties  with  the  interior  irere  strengthened. 
Thus  the  prerequisites  were  set  up  for  a' swift  change  in  the  structure 
of  the  sown  area  of,  Sinlciang  in  favor  of  technical  crops.  In  recent  . 
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years  the  rate  of  development  of  technical  crop  production  is  far  ahead 
of  the  speed  at  which  the  production  of  food  crops  is  developing.  From 
1949  to  1958,  the  share  of  food  crops  in  the  so^na  area  of  Sinkiang'was . 
reduced  from  85 -.3  to  80.3^,  and  the  technical  crops  grew  correspondingly 

from -8.4  to  15.9^*  ■  .  h  ’  , 

■  ,,  The  area  sown  to  technica’’ „  crops  is  about  equally  divided  between 
oil  crops  and  cotton.  ,  The  oil  crops  are  sown  almost  everywhere  in  :  ' 
Sinkiang,  with  the  exception  of  one  of  the  regions  of  the  Mongolian 
Altai  (Chingil  end  Koktogoy  hsien);  most’  Of  the  production  of  this  crop 
comes  from  the  regions  on  the  upper  Tarim,  the  basin  of  the  Hi  river 
and  the  northern  foothills  of  the  Tien  Shan.  ,  ' 

,  .  Cotton  growing  was  comparatively  undeveloped  in  Sinlciang  up  to 
1949: ’  in  1949  2.8^  of  the  whole  sown  area  was  planted  to  cotton. 

After  the  liberation, .  cotton  growing  began  to  develop  at  a  very  swift 
speed.  V'i.’:/'  '  ' 

Southern  Sihkiang  and  the  Turf ah  valley  possess  the  necessary  ' 
conditions  for  cotton  cultivation.  .  ,  .  “  ^ 
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The' sums  of  actual  temperatures  and  the  duration  of  the  period 
’ '  ,  above- freezing  in  southern  Sinkiang*  ,  '  . 


Region 


JJorthern  extreme  of 
the  Tarim  valley 

Southern  extreme  of 
the  Tarim  valley 

Turf an  valley  ■ 


Sum  of  temperature  y  Duration  of  above- 
above  lO'^  ;  .-  .1  1,;  freezing  period,  in  d6[. 
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almost  complete  lack  of  clouds  in  southern  Sinlciang  provides 
a  large  amoimt  of  sun  light;  the  innumerable  rivers^  when  regulated^ 
can  irrigate  a  sufficiently  large  area  of  fields*  In  the  southern 
extreme  of  the  Tarim  valley^  high  yielding  average- ripening  and  late- 
ripening  varieties  of  cotton  can  be  grown  successfxolly;  in  the  northern 
extreme  of  this  valley^  average- ripening  cotton  can  be  grown  on  a  wide 
scale*  The  Turf an  valley  could  become  a  base  for  long- fiber  cotton- 
In  northern  Sinlciang,  the  cotton  growing  conditions  are  much 
less  auspicious  than  in  the  south*  The  only  place  where  cotton  could  ^ 
be  cultivated  is  the  F.anas  basin*  The  climatic  conditions  of  this 


region  would  make  it  possible  to  grovr  early- ripening  Varieties  of  cotton. 
Sbe'sum  of  the  temperatures  higher  than  10°  in  the  city  of  Shih-ho-chi 
is  equal  to  3200°,  and  the  period  of  above- freezing  temperatures  lasts ^ 
3.51  days.  Nevertheless,  it  must  be  kept  in  mind  that  the  sum  of  warm  - 
temperatures  as  well  as  the  duration  of  the  above- freezing  period  here 
is  subject  to  sharp  fluctuation  and  in  some  years  they  are  way  below  the 
requirements  of  the  cotton  norms.  For  instance  in  the  four  years  from  - 
1:953-1956,  the  sum  of  temperatures  above  10°  was  less  than  3000°  in  195' ' 
and  in  1956,  and  the  above- freezing  period  was  less  than  I50  days.  .In 
years  like  this,  the  percentage  of  low- quality  post- freezing  cotton  is 
'■very  high. ' 

The  main  mass  of  the  cotton  -  around  4/5  -  is  concentrated  in  ^  ' 

southern  Slnkiang  (Teng  Ching-chung,  1957)  ii^cluding  255^  in  the  Kashgar’ 
laasln,  185^  in  the  Yarkend  basin,  10^  on  the  upper  Khotan,  10^  in  the 
Iluzart  basin  and  8^  in  the  Aksu  basin.  (See  Figure  4,  page  134). 

Besides  climatic  conditions,  another  important  factor  favors  cotton  •’ 
jgrowing  in  "southern  Sinkiang  -  this  is  the  great  density  of  the  popula- 
•tion.  Cotton,  as  is  well-known,  is  a  very  labor  demanding  crop  and  re-  ■ 
quires  a  lot  more  work  than  all  the  other  crops  cultivated  in  Sinkiang. 
She  large  labor  resources  of  southern  Sinkiang  guarantee  a  high  leve3.  of 
agro- 'technology  and  opportune  gathering  of  the  harvest.  ^ 

In  all  the  oases  of  Southern  Sinkiang,  a  stable  food  base  has 
already  been  established  and  in  many  of  the  regions  (for  example,  the 
iSssu  oasis)  there  is  a  lax'ge  surplus  of  grain.  In  view  of  the  fact  that 
the  urban  population  of  southern  Sinliiang  is  grotring  at  a  much  slower 
rate  than  it  is  in  the  north,  further  cotton  growing  specialization  in 
■fcbe  agriculture  of  "this  region  cannot  cause  any  difficulties  in  providin:' 
■the  population  with  food.  ■  ■  ■  •  --  -v  '-  .  ‘  ^ 

The  most  negative  aspect  of  developing  the  cotton  growing  econorr/ 
of  southern  Sinkiang  is  its  great  distance  from  the  textile  industries 
both  of  Sinkiang  itself  (Urumchi  city)  and  (to  an  even  greater  degree) 
from  the  eastern  regions  of  China.  This  is  particularly  tine  of  the 
southern  extreme  of  the  Tarim  valley.  To  transport  the  cotton  by  truck 
over  thousands  of  kilometers  would  be  very  expensive.  However  in  the  ■ 
near  future,  it  is  planned  to  build  a  railroad  in  southern  Sinkiang; 
moreover,  part  of  the  cotton  ■will  be  processed  in  the  cotton  enterprisec' 
which  are  now  being  built  to  satisfy  the  local  textile  needs.  • 

Around  10^  of  the  cotton  sown  in  Sinkiang  is  concentrated  in  the 
®ur fan  valley  (Teng  Chihg-chtmg,  1957)*  The  climatic  conditions  of  this 
region  are  exceptionally  favorable  for  growing  long- fiber  cotton  and  the 
advantageous  geographical  position  of  this  region  on  the  main  lines  of 
-communication  between  the  eastern  regions  of  the  country  and  northern 
and  southern  Sinkiang,  near  the  large  grain  producing  centers,  warrant  a  ■ 
complete  exclusion  of  grain  forage  crops  from  this  area  and  the  trans¬ 
formation  of  this  valley  into  a  cotton  end  grape  growing  center.  ■  - 
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.-In  northern  Sinlciang  is  .concentrated  around  155o  of  the  cotton  ^  ; 
crop  ("Sinkiang  Jih-pao"^  29  April  195^)‘  Almost  all  of  this  cotton  is 
located  in  the  Manas  basin.  Until  19^9^  cotton  was  not  cultivated  at 
all  in  northern  ■Sinkiang.  In  recent  years  cotton  growing  has  begun  to 
develop  in  the  Manas  basin  at^  a  swift  rate^  much  faster  than  it  has  in 
any  other  region  of  Sinkiang.-  Fr  m  1950  through  195^>  the  area  sown  oo 
cotton  increased  97  times;  Whereas  in  southern  Sinkiang  and  in  the 
Tur fan  valley, :  the  cotton  growing  is  handled  mainly  by  the  local  popu-  ■ 
lation,  in  the  Manas  basin  95^  of  the  sown  area  belongs  to  state  farms. 

A  was  pointed  out  earlier,  the  climatic  conditions  of  this  I'egio 
thou^  they  allow  for  the  development  of  cotton  growing  here,  do  not ^  , 
guarantee  a  stable  yield  and  a  hi^  quality  of  cotton .  Tne  comparative! 
sparse  popvdation  of  this  region  malies  it  ingjossible  to  achieve  a  hi^ 
level  of  agro- technology  in  many  of  the  ^eas  where  cotton  is  sown;  it 
also  delays  the  gathering  of  the  harvest.  Moreover,  the  basin  of  the 
Manas  is  situated  near  large  and  fast- growing  agricultirral  centers  such 
as  Urumchi,  Kushantszy  .(Tushandzy)  and  Karamay,  for  which  it  must '  supply 
grain,  vegetables,  milk  and  meat.  ,  -  .  , 

Consequently  cotton  growing  cannot  become  the  main  branch  of 
agriciature  in  the  Manas  basin.  Here  the  grain  economy  and  vegetable 
growing  will  develop  above  all  else.  During  the  second  five-year  plan  . 
(1958-1962),  the  main  cotton  growing  base  of  the  state  farms  will  be 
moved  from  northern  Sinkiang  to  the  south,  because  cotton  growing  vrill 
be  of  only  subsidiary  importance  in  the  Manas  basin.  .  . 

.  .Before  the  liberation,  the  largest  area  in  Sin]d.ang  was  occupied 
by  the  short- fiber  low-quality  variety  of  cotton  called  Gossypium 
herbaceum.  Despite  the  fact  that  in  the  i930s,  a  better  quality  axid 
more  fruitful  variety  of  cotton  called  Gossypium  hirsutum  was  imported 
from  the  Soviet  Union,  the  sowing. of  this  variety  remained  relatively' 
limited.  ;  After  19^9,  Soviet  varieties  of  cotton  began  to  be  introduced 
extensively:  in  19^9  they  made  up  less  than  1^  of  all  the  cotton  grown 
here,  and  in  I956  -  88/».  ly  increasing  the  amovint  of  hi^-yielding 
varieties  of  cotton  and  improving  agro-technology,  it  was  possible  to  - 
raise  the  cotton  harvests  to  an  even  greater  extent  than  the  so\m  areas 
were  increased,  (production,  Demand  and  Supply  of  Cotton  in  Sinkiang, 

1957)-.  .  -Vrir  /  I' -  '  V’' 

The  average  cotton  yield  in  Sinkiang  up  to  1953  wa-s  lower  than 
the  average  for  the  country.  As  of  1953^  Sinlciang  far  surpassed  the 
all- Chinese  indices,  and  in  1955  the  cotton  yield  here  was  375^ 

•than  the  average  for  the  cotintiy.  .  .  r  ■ 

At  the  present  time,  Sinkiang  still  yields  a  comparatively  small 
part  of  the  gross  cotton  harvest  of  the  country^  about  3/^  in  195^*  But 
the  favorable  climatic  conditions,  large  areas  of  virgin  land  and  huge  , 
water  resources  allov;  for  a  considerable  increase  in  cotton  production 
and  will  make  it  possible  to  turn  Sinkiang  into  one  of  the  main  cotton 
producers -of  China. 
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